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1. Introduction

The following document has been prepared to assist the designer’s preparation and the readers
understanding of the drainage theory and calculations in one reference document.

This document covers all Phases 1, 2 & 3 of the Chipping Lane development, in order to demonstrate
how the full site drains; supporting evidence has been provided.

2. Site Details
Development Name Chipping Lane
Site Address Land off Chipping Lane,
Longridge,
Preston,
PR3 2NA
Longitude, Latitude (or OS Grid Ref) 360321; 437929
Site Description 7 No. open grassed fields separated by mature
hedgerows and sporadic trees. Currently used
by livestock for grazing.
Site Area (Ha) 14.41Ha approx.
Site Area used for calculating Greenfield Runoff | 10.52Ha approx.
Rates (Ha) This excludes large areas of open spaces
Existing Impermeable Area (Ha) OHa
Is the Site Steeply Sloping {Y/N), Yes
If “Yes” Typical Gradient. 1:30
Table 1

3. Pre-Development Greenfield Runoff Rates (Phase 1)

A flood risk assessment which covers Phase 1 only, was carried out by Betts Hydro, dated March
2016. This document states that the surface water discharge rate should be restricted to 8.3 I/s/Ha,
calculated using the ICP SUDS method within MicroDrainage. This FRA and discharge rate was
approved under the planning application 3/2017/0232. See Appendix A for the Full Phase 1 report.

Return Period Greenfield Rate {I/s/Ha)
1in 1 vyear (I/s) 7.2
Qbar 8.3
1in30vyear(l/s) 14.0
1in 100 year (I/s) 17.2
Table 2

4. Pre-Development Greenfield Runoff Rates (Phases 2 & 3)

A flood risk assessment which covers Phase 2 & 3, was carried out by Betts Hydro, dated December
2018. This document states that the surface water discharge rate should be restricted to 13.6 I/s/Ha,
calculated using the HR Wallingford tool for greenfield runoff rates on uksuds.com. This FRA and
discharge rate was approved under the planning application 3/2018/0975.

This FRA was revised in November 2021 to include for the new planning layout amendments, for the
replan application 3/2021/1134. The drainage strategy and discharge rates emulates the previously
approved rate of 13.6 I/s/Ha. See Appendix B for the latest revision of the Full Phases 2 & 3 report.



Return Period Greenfield Rate {I/s/Ha)
1in 1year (I/s) 11.8
Qbar 13.6
1in30vyear(l/s) 23.1
1in 100 year (I/s) 28.3
Table 3

5. Soakaway Testing

A site specific site investigation was carried out by soiltechnics dated February 2016. A copy of the
site investigation is presented in Appendix D.

Ground conditions are typically 0.3m of topsoil overlaying cohesive Devensian Till to beyond depths
of 4.7m. The Till is comprised of initially 1-1.5m of low to high strength clay, below which the shear
strength increases. Varying amounts of silt, sand and gravel were also found.

2 No. soakway tests were carried out as part of the site investigation. It was considered that the
Devensian Till is impermeable and therefore indicates that infiltration drainage is NOT a feasible
option.

6. Post-Development Surface Water Allowable Discharge Rates (All
Phases)

Discharge rates have been limited to existing greenfield runoff rates of Qbar for all storm return
periods. Please refer to the phase specific FRA, and Tables 2 and 3 above for details of the greenfield
runoff rates.

For the Development Area refer to drawing 459/ED/146.

Phase Developable Area Greenfield Rate Allowable Discharge
{Ha) (I/s/Ha) Rate {I/s)
1 4.32 8.3 35.9
2A 1.80 13.6 24.5
2B 2.69 13.6 36.6
3 171 136 23.2
TOTAL 120.2
Table 4

Phase 2A is to drain into the existing sewers of Phase 1, these have now been combined into one
Network 1, so that they can be modelled together.

Surface Water Developable Area Allowable Discharge
Networ {Ha) Rate (I/s)
Network 1 6.12 60.4
Network 3 2.69 36.6
Network 4 1.71 23.2
TOTAL 120.2

Table 5




7. Design Parameters

M5-60 18.800
RatioR 0.282
MADD Factor 2.0
Climate Change Allowance 30%
Urban Creep 10%

Table 6
Point of Connection 514 S325 5415
Engineering Layout Drg No 459/ED/02 459/ED/105 459/ED/105
Proposed Impermeable Areas Drg No A59/ED/04 459/ED/103 459/ED/103
Lowest FFLs 105.175 107.400 111.900
Maximum TWL for Design (Lowest FFL —0.6m) 104.575 106.800 111.300
Discharge Location Minimum Levels 102.040 106.860 111.120
Surcharge Outfall Levels 102.560 104.400 109.370
Point of Connection Watercourse
Point of Connection approved by UU (Y/N) Yes

Table 7

8. Summary of Drainage Design

The drainage has been designed in accordance with the site specific FRAs produced by Betts Hydro
dated March 2016 & November 2021,

The drainage has also been designed to comply with DEFRA’s non-statutory technical standard for
sustainable drainage systems dated March 2015. Compliance to such is demonstrated within Section
14.

All surface water networks will drain to the adjacent watercourse named Higgin Brook. Discharge
rates have been limited to existing greenfield runoff rates of Qbar for all storm return periods.

Attenuation storage is provided in the form of oversized pipes under highways and public open
spaces. Attenuation storage in the highways is sized to provide attenuation for all flows up to and
including 1 in 30 year storm events.

For storm events exceeding 1 in 30 year events, long term storage is provided in above ground
storage areas to ensure no flooding to properties occurs for all storm events up to and including 1 in
100 year 6 hour storm events plus a 30% allowance for climate change.

An allowance of 30% climate change was approved within the FRAs for planning applications
3/2017/0232 and 3/2018/0975, therefore has been adopted for this small replan application.

MicroDrainage simulations are available in Appendix E and demonstrate the Actual Discharge Rates.

Drainage Network Allowable Discharge | Actual Discharge Rate | Difference {I/s)
Rate (I/s) (1/s)

1 60.3 499 -10.4

3 36.6 41.8 5.2

4 233 264 3.1

Total 120.2 118.1 21




Table 8

9. Urban Creep

When calculating the proposed impermeable areas for the development, an additional 10% has
been added to the areas of domestic properties to represent Urban Creep. This 10% has been
applied for all phases; and is shown on the impermeable area plans. These increased areas have
been used on all pipe codes within MicroDrainage, in order to design and model the system with
greater areas of impermeability. The MicroDrainage calculations are found in Appendix E.

10. Design for Exceedance

All surface water drainage models have been modelled for storm events greater than the 1 in 100
year event to determine the impact of flooding. The flood locations are shown on the attached Flood
Routing and over land flow drawings. Any exceedance flooding have been demonstrated to be
managed within the site where reasonable practicable.

This demonstrates that properties are unlikely to flood during extreme flood events.

11. Maintenance

All surface water (coloured blue) on the attached plans, 459/ED/02 and 459/ED/105, will be put
forward for adoption under a Section 104 Agreement with United Utilities. Prior to issue of the
Vesting Declaration by United Utilities, the drainage shown on the included plan will be maintainable
by Barratt Manchester at the expense of Barratt Manchester.

All areas of public open space will be transferred to the management company for adoption and
maintenance. This includes the overflow areas/ponds and culverts to the watercourse on the
attached plans 459/ED/02 and 459/ED/105. The management and maintenance will be funded by
the purchasers/owners of the development by way of an annual fee levied on the owner, In order to
ensure the long term operation of the swales, the maintenance contract will stipulate regular
maintenance of the SuDS network, in accordance with the management plan.

All highway gullies and highway drains on the attached plan will be put forward for adoption under a
Section 38 agreement with Lancashire County Council. After issue of the highway final certificate,
the highways and highway drains, gullies and gully pipes on the attached plans 459/ED/02 and
459/ED/105, will be maintainable by the Local Highway Authority at public expense. Prior to the
issue of the final certificate by LCC, the roads and drainage will be maintainable by Barratt
Manchester at the expense of Barratt Manchester.

All foul drainage (coloured brown) on the attached plans 459/ED/02 and 459/ED/105 will be put
forward for adoption under a S104 agreement with United Utilities. Prior to issue of the Vesting
Declaration by United Utilities, the drainage shown on the included plan will be maintainable by
Barratt Manchester and at the expense of Barratt Manchester.

A draft inspection & maintenance schedule for elements of the SuDS/Drainage infrastructure is
shown in Table 9.



Drainage Element

Maintenance Requirement

Frequency

Surface Water Pipes and
Manholes (prior to adoption)

Inspect. Remove excess silt &
debris, Clear Blockage

Inspect Annually. CCTV if
required. Silt & debris
removed as necessary.

Catchpits

Inspect. Remove excess silt &
debris, Clear Blockage

Inspected every 3 months. Silt
& debris removed as
necessary.

Ditches/Swales

Inspect. Remove excess
vegetation. Clear blockages,
silt & debris.

Inspected every 1 Month.
Blockages, silt & debris
removed as necessary.

Flow Controls

Inspect. Remove excess silt &
debris, clear blockage. Test
functionality of Bypass doors.

Inspect Annually Silt & debris
removed as necessary. Flow
control repaired, maintained
as hecessary.

Overflow Ponds (and POS) Inspect. Remove excess Inspected monthly, or after
vegetation. Clear blockages, significant storm events.
silt & debris. Blockages, silt & debris

removed as necessary.
Table 9

Culverting sections of the existing watercourse may create or exacerbate upstream or downstream
bank and bed erosion as well as sediment deposition, as a result of altered water velocities and
disruption to the natural transport of sediment. In order to reduce the effects of erosion we plan to

do the following:

e The culvert base matches the existing bed to allow a naturalised culvert bed during high

velocity flows

e The culvert width is the same width as the natural channel

e The soffit of the culvert is greater than the 1 in 1000 year water levels

e Culvert alignment matches the alighment of the watercourse

e The slope of the culvert base matched the slope of the existing bed of the watercourse
* No steps provided between end of headwall and the existing bed of the watercourse

Additional headwalls onto existing watercourse can also create or exacerbate bank and bed erosion
as well as sediment deposition. In order to reduce the effects of erosion we plan to do the following:

Flows have been restricted to mimic Qbar greenfield runoff rates, flows will not be increased
Outfall structure sits flush with the existing bank to prevent turbulent flows

Headwalls to be located on straight sections of watercourse

Headwall alignment to be at angle of 45° to minimise change of flow direction

Outflow pipes of velocity less than 1.2 m/s

Height between outlet invert and watercourse bed minimised

Screens/grilles are fitted on all headwalls with pipes 375mm or greater. Screens serve two purposes:
a trash screen to prevent floating debris and a security screen to restrict access from unauthorised
people. Screens are fitted with 100mm spacings between bars so as not to hinder passage of fish and
other fauna. The maintenance of screens is safer and easier than clearing potential blockages within
the culverts themselves. Maintenance will be in line with that described in Table 6.



12. Defect Reporting

Prior to adoption of the highway drains, foul drains, surface water drains, SuDS and culverts, defects
may be reported to Barratt Manchester by the local authority, local residents or members of the
public.

All defects can be reported to Barratt Manchester Customer Care line using the following details:

Email: manchester@newhomecare.co.uk

Phone: 0161 872 0161 Option 3
Phone (Qut-of-Hours): 0345 601 6084

The customer care line’s normal working hours are Monday to Friday 9:00 to 17:30, excluding bank
holidays. The out-of-hours line is a 24-hour call service.

After adoption, the following numbers may be useful:

Management Company
POS Landcare Ltd
Hillhouse Business Park,
Thornton Cleveleys,
Lancashire

FY54QD

Tel: 01253 897 824

Lancashire County Council Highways
www.lancashire.gov.uk/roads-parking-and-travel/report-it/
Tel: 0300 123 6780 (Mon-Fri 8:00 to 17:00, exc. Bank Holidays)

United Utilities
Tel: 0345 672 3723

Environment Agency
Tel: 0800 80 70 60 (24 Hours)

13. Response Times
All non-urgent defects will be repaired within 10 weeks of being reported.

All urgent defects will be made safe within 48 hours, or sooner if practicable. Any works to ‘Make
Safe’ may be a temporary measure in order to protect the public, and allow sufficient time to
procure the permanent remedial works. This may include temporary ‘fencing off’ of the hazard until
permanent remedial works can be completed.

United Utilities, Local Authority, Environment Agency, and the Management Company may operate
to alternative response times.

Refer to the site landscape maintenance schedule for further details on the site wide schedule.



14. Compliance with DEFRA’s Non-Statutory Technical Standards for
Sustainable Drainage Systems dated March 2015

Flood risk outside the development

Criteria

Designers Comments

$1 Where the drainage system discharges to a
surface water body that can accommodate
uncontrolled surface water discharges without
any impact on flood risk from that surface
water body {e.g. the sea or a large estuary) the
peak flow control standards (S2 and $3 below)
and volume control technical standards (S4 and
$6 below) need not apply.

The surface water discharges to existing
watercourse/sewer, therefore this criteria does
not apply.

Peak flow control

Criteria

Designers Comments

$2 For greenfield developments, the peak
runoff rate from the development to any
highway drain, sewer or surface water body for
the 1in 1 year rainfall event and the 1 in 100
year rainfall event should never exceed the
peak greenfield runoff rate for the same event.

All proposed discharge rates are less than or
equal to Qbar.
Therefore this criteria is deemed to comply.

$3 For developments which were previously
developed, the peak runoff rate from the
development to any drain, sewer or surface
water body for the 1 in 1 year rainfall event and
the 1in 100 year rainfall event must be as close
as reasonably practicable to the greenfield
runcff rate from the development for the same
rainfall event, but should never exceed the rate
of discharge from the development prior to
redevelopment for that event.

The site is greenfield therefore not applicable.
Therefore, this criteria is deemed to comply.

Volume control

Criteria

Designers Comments

$4 Where reasonably practicable, for greenfield
development, the runoff volume from the
development to any highway drain, sewer or
surface water body in the 1 in 100 year, 6 hour
rainfall event should never exceed the
greenfield runoff volume for the same event.

As the infiltration test results do not allow
infiltration drainage, it is not possible to reduce
the run-off volume to the greenfield volume,
therefore Criteria $6 will apply.




S5 Where reasonably practicable, for
developments which have been previously
developed, the runoff volume from the
development to any highway drain, sewer or
surface water body in the 1 in 100 year, 6 hour
rainfall event must be constrained to a value as
close as is reasonably practicable to the
greenfield runoff volume for the same event,
but should never exceed the runoff volume
from the development site prior to
redevelopment for that event.

The site is Greenfield therefore not applicable.

$6 Where it is not reasonably practicable to
constrain the volume of runoff to any drain,
sewer or surface water body in accordance with
$4 or S5 above, the runoff volume must be
discharged at a rate that does not adversely
affect flood risk.

As the infiltration test results do not allow
infiltration drainage, it is not possible to reduce
the run-off volume to the greenfield volume,
therefore the discharge rate has been reduced
to a maximum of Qbar for all rainfall events up
to and including 1 in 100 year 6 hour event.

Flood risk within the development

Criteria

Designers Comments

§7 The drainage system must be desighed so
that, unless an area is designated to hold
and/or convey water as part of the design,
flooding does not occur on any part of the site
for a 1 in 30 year rainfall event.

The drainage system has been designed to
ensure no flooding occurs for any part of the
site for a 1 in 30 year event. Micro drainage
simulation for a 1 in 30 year event are attached
in Appendix D

S8 The drainage system must be designed so
that, unless an area is designated to hold
and/or convey water as part of the design,
flooding does not occur during a 1 in 100 year
rainfall event in any part of: a building
(including a basement); or in any utility plant
susceptible to water (e.g. pumping station or
electricity substation) within the development.

The drainage system has been designed to
ensure no flooding to properties occurs for any
part of the site for a 1 in 100 year 6 Hour event.
For flows in excess of the 1 in 30 year event,
flows are allowed to overflow into Long Term
Storage areas located in public open spaces.

Some minor flooding to highways is accepted
for the 1 in 100 year 6 hour event. Flooding is
only permitted where it can be demonstrated
that minor flooded is contained wholly within
the adopted highway and will not flood
properties. The location and flood extent are
shown on the Flood Routing and Overland Flow
drawing.

Micro drainage simulation for a 1 in 100 year
event are attached in Appendix D




$9 The design of the site must ensure that, so
far as is reasonably practicable, flows resulting
from rainfall in excess of a 1 in 100 year rainfall
event are managed

All surface water drainage models have been
modelled for storm events greater than the 1 in
100 Year event to determine the impact of
flooding. The Flood locations are shown on the
attached Flood Routing and over land flow
drawing. Any exceedance flooding has been
demonstrated to be managed within the site
where reasonably practicable.

Structural integrity

Criteria

Designers Comments

5§10 Components must be designed to ensure
structural integrity of the drainage system and
any adjacent structures or infrastructure under
anticipated loading conditions over the design
life of the development taking into account the
requirement for reasonable levels of
maintenance.

All Sewers are to be covered under a 5104
agreement with United Utilities for future
adoption. All sewers to be built to UU
adoptable standards. A 12 month maintenance
period is standard with all S104 sewers

$11 The materials, including products,
components, fittings or naturally occurring
materials, which are specified by the designer
must be of a suitable nature and quality for
their intended use.

All main sewers to be constructed to adoptable
standards.

All SUDS to be constructed in accordance with
the Typical details as provided.

Designing for maintenance considerations

Criteria

Designers Comments

S$12 Pumping should only be used to facilitate
drainage for those parts of the site where it is
not reasonably practicable to drain water by
gravity.

Surface Water Pump Stations are not proposed
on this development.

A Foul ONLY Pump Stations is provided only
where it is not possible to drain foul by gravity.

Construction

Criteria

Designers Comments

5§13 The mode of construction of any
communication with an existing sewer or
drainage system must be such that the making
of the communication would not be prejudicial
to the structural integrity and functionality of
the sewerage or drainage system.

All Sewers are to be covered under a 5104
agreement with United Utilities for future
adoption. All sewers to be built to UU
adoptable standards.

Connection to the ordinary watercourse will
require LLFA land drainage consent. Details of
the works have been submitted to the LLFA and
subsequently approved. No works to within 8m
of an ordinary watercourse will be permitted
without LLFA approval.




$14 Damage to the drainage system resulting
from associated construction activities must be
minimised and must be rectified before the
drainage system is considered to be completed.

All Sewers are to be covered under a S104
agreement with United Utilities for future
adoption. All sewers to be built to UU
adoptable standards. A 12 month maintenance
period is standard with all $104 sewers.

Connection to the ordinary watercourse will
require LLFA land drainage consent. Details of
the works have been submitted to the LLFA and
subsequently approved. No works to within 8m
of an ordinary watercourse will be permitted
without LLFA consent.




gy

438200N

438100N

438000N

437900N

437800N

+
STATION COORDINATES

STN EASTING NORTHING LEVEL
1 360046.052  438075.076  103.669
2 359973.9835 437900.946 106.736
3 360102.172 438230.032 102.057
4 360076.497  438151.762 102.828
5 360008.857  437979.182 105.422
6 359999.234  437904.541 106.859
7 360104.4186 437864.142 108.238
8 359921.449 437923.762 107.573
9 360119.741 437817.117 108.854
10 360130.204 437783.994 109.568
1 360157.741 437659.066  110.954
12 360079.844  438031.962 104.603
13 360063,.229  437955.005  106.341
14 360014.283 437940.169 106.927
15 360114.155 437931.710 106.413
16 360154.700 438003.288 105.614
17 360227.466  438045.530 104.996
18 360097.270  438206.420 102.297
19 360156.766 438199.392 102.063
20 360243.079  438203.966  102.496
21 360260.817 438131.083 104,164
22 360292.389  438086.190 105.355

+ 23 360299.904  438037.938  106.727
24 360225.836 437937.023  106.905
25 360263.673  437997.737 106.553
26 360268.820 437872.795 108.110
27 360294.128 437838.604 110.031
28 360275.391 437806.285 110.249
29 360388.929  437840.149 112,160
30 360354.799  437823.947 111.299
31 360354.542  437796.389 111.674
32 360356.251 437771.532 111.852
33 360465,377 437946.664 113,645
34 360540.863 437934.736 115.716
35 360442.676  438077.345 110.300
36 360637.885 437966.054 117.404
37 360382.216 437955.964 111.717
38 360492.729 437863.633 115.614
39 360703.590 437826.133 122.026
40 360398.931 438016.872 110.454
41 360368.257 438088.084 107.813

+

+

+

Longridge Town F.C.
Playing Field
+
+

Car Park

360000E

Legend (Topographical)

Overhead cable

[T Gate

50,00 Spot level
+

B Bollard KO
Bin Litter bin LB
BS Busstop LP
BT British Telecom IC Mkr
CPS Concrete Paving Slabs MP
Cable Television cover NP
DR  Drain PM
Elec Electrical IC P
EP  Elec.pole RE
ER  EarthRRod RS
FT  Floodlight RWP
FP  Flagpole ST
6P  Gatspost sv
G  Guly SW
(') Gas valve
thd Hydrant ?E?
I Inspaction Caver n
JB Junction box ™

. C/B Closed board
€/ Conugated Iron
C/L Chain link
Dil  Dilapidated
C/P Conc. panel
H/R Handrall
s /P Steel Palisade

O

Kerb outlet
Letter box
Lamp post
Utility marker
Miie post
Name plate
Parking meter
Post

Rodding sye
Road sign

Raln water plpe
Stop tap

Stop valve

Soil and vent pipe

Cabla stay

Telephone call box
Traffic light
Telegraph pole

&
7
Wi

Iron rallings
Open board
Post & panel
Post & rall
Post & wire
Wire mesh

Ch/P Chestnut Paling

AgIYUARTRARE § S5E%

Vent pipe
Water meter
Water outlet
Unable to Lift
prefix descriptions
Arch level
Bed level
Cover lovel
Eaves level
Invert level
Parapet level
Roof/Ridge level
Soffit level
Arch springing level
Thrashald level
Tap of wall level
Water lavel

Lavels defining adge of camriageway are obsarved at channel (bottom of kerb).

10388 70270

Access
10375 Cone
103.82

'\1\02.26

Ay Joz21

A

Cricket Field

102.21
+

102.34

\%s 10242

102.49
+

102,20
* 102,57

102.32 102,

Rough Grass

102120
102.33

102.65
+

102.81
+

102.82
+

102.80
+

102,53
10278 * .

-

-
e
-"102.9

-~
-~

102.83
+
102.38
+
104,50
102,22 102.64
+
102.28
+
102,08 10216 102.46
107
10230
10210 102,19 00
N
10219 102,20 10232 102110 14258102
+ i +
102.1710235 10522 10231 foz.68
102,40102,36 102.21 102.07
Th102.19 e
10247 1&42 102.34 10243
" “ * 10220
102,42 02,55 102,31 10221 -
" 102.28 10252
+ 28
1022 102,19
+. 102.46
10238 w23+ . 10271
102757 * oie
10233
102.33
102,56 T 102.40 10458 10 +58
* 10218 * 10223 +
| 102.82
10 103.41
10243 102.27 102.22 Y + .
102 " 10237 " 1062
102,46 102.37 T
10251 -4 m A
p> o 103.43
102.58 102,30 1
+ 10241 i 1031
+ <
102,58 o

102,67
T

-

-

rd
_~"Toz.92

10245

-

102, -~
102.87 ~-
+ g o

di4 T ~"fose2
10264 e
*I
~ "o
Ly ””
-0z 102.78
102.80
+

102.23
+

{}f%n Iy &9
4 fns

v/

// 7//‘ 05.71

¥ p 106.79
" LN 106.64
= oF b Do
71’ < +
/ ub%’ 23 10700
/ Y, 86.11 106.76 '
+ +
19B.56 106,53
+ 108.57 A106.24
106.60
108,69
108,19 106.89
+ +
106,28 1086.81
+
106.90
107,2
106.81
+
+ 10255
+
108.24
07.64 +

106,64
MHCL 106.54 o750
108,54
&
&
106,76
108,69
108.14
Loading Area +1oa.23
107,12
10712
107.65
107.48 107.62 107.25
+ + 107. 108,25
108.01 ’
107,02 10782 10801
10748 s
\\,107-72 107.86 1oe3e
“\Jonse 108.32 108,23 B
T * * 1078
)y N o831 0830 107.61
Sainsbury Supermarket Yo 10785 ez v
2 o7 10821 107.61 107.78
08,08 107.00 1% 77
107, 107.61 20,1801
107.50
107.56
i 107.58
£ .
107.80
108.04 . 53 107*.-80
Noize
108.43 105_;1 108
1085750108,
+ + + 108.71
Entrance to Sainsbury Sainsbury
Supermarket Car Park Car Park
MHCL
10 110.17
5'10;\ a8 MHCL19.08 110;19 110.29
Bitmae P101a * *
110.21
Garage \ T | 11025 11028 11034 1042 pay 110, i P
110,33 110,34 11048 T11o.51 110.52 110.63 P/R
Bullding Pll;iﬂvuto 110,56 Garage
+ + + ' v !
o 10.7
E- —% e :fns.m
53 ¢ 110.50
10.6
o 10.77
W
T
SURVEY GRID AND LEVELS ARE DEFINED
UTILISING THE LEICA SMARTNET GNSS
NETWORK.
ONLY MANHOLES FOUND DURING THE SITE
SURVEY ARE INDICATED ON THIS PLAN.
FURTHER INVESTIGATION MAY BE REQUIRED
TO DETERMINE THE FULL EXTENT OF THE
SITE DRAINAGE.
D GARAGE OFF INGLEWHITE ROAD NEW 09.02.18,
BOUNDARY FENCE SURVEYED.
C INGLEWHITE ROAD SURVEY EXTENDED. 20.09.17
B | MANHOLE SURVEY ADDED. 01.11.16.
ISSUE REVISION DATE
+ + + + Project +
’
Drawing litie
Scales Date
1:500 31.01.2013
Drawing number Rev. Drawn BbyJ
SDL 2062/7. D.
N BARRATT HOMES MANCHESTER.
CITY PARK,
= 4 BRINDLEY ROAD,
=1 MANCHESTER. M16 39HQ.
- TEL: 0161 872 0161.
4 N
’ ’ Survgy & Deglgn 1 imited
R 8 28 RAILWAY ROAD,  LEIGR ~ LANCS, WN7 4AU
437700N a + % + Tel: 01942 673136, ax: 01942 607054

Emaii: bryn@surveyariddesign.co.uk

LAND SURVEYING o DESIGN CONSULTANTS
CIVIL o ARCHITECTURAL o PLANNING




105;_98 109_;45 1 o 2 10.37 4 7b.1s PRESTON.
10.57 Drawing litle
7 Gate 111.99
110.57_~ 0. 11.38 y,
/,B:;: g . SITE SURVEY. STATION COORDINATES
no.71 -~ y + Scales Date
5 L al 1:500 J1.01.2013 STN  EASTING NORTHING LEVEL
+ ] - Rev. Drown b 1 360046.052 438075.076  103.669
i 10473 Ko Drawing number 0 ByJ 2 350973.983  437900.946 106.736
L 3 360102.172 438230.032 102.057
- SDL 2062/3.| C. ‘ 3
2 110/83 . 4 360076.497 438151.762 102.828
1038 658, - 11230 : \ = 5  360008.857 437979.182  105.422
/—/ 11 CITY PARK : 7 3560104.416 437864.142 108.238
- 0.53 » 8 359921.449 437923.762 107.573
1 - 113.69
; 4 BRINDLEY ROAD, 9 360119.741 437817117  108.854
iz MANCHESTER. M16 SHQ 10 360130.204 437783.994  109.568
g 11.83 TEl: 0161 872 0161, 11 360157.741  437659.066  110.954
o2 \ : : 12 360079.844 438031.962  104.603
1e. + Y 4 4 ’ 13 360063.229 437955.005 108.341
o AN SUI' V?)’ & DESIgH ] imited 14 360014.283 437940.169  106.927
s N\ e 28 RAILWAY ROAD,  LEIGH, ~ LANCS, WN7 4AU 1o Sooilalss  43TesL7I0 108413
' i "B i3 Tel: 01942 673136, Fax: 01942 607054
152 17 360227.466 438045.530 104.996
15 \ - Email: bryn@surveyanddesign.co.uk
. /s 11,16 AN mail. ry 24 gn.co. 18 360097.270 438206.420 102.297
108, S {53 + .43 LAND SURVEYING o DESIGN CONSULTANTS 19 360156.766  438199.392  102.063
A L o3 CMVIL o ARCHITECTURAL o PLANNING 20  360243.079 438203.966  102.496
T e 21 360260.817 438$131.083 104.164
. Mg 113.84 22 360292.389 438086.190 105.355
! \ .06 74 "+ + 23 360299.904 438037.938 106.727
109.65: 08. N {1258 “3;31 24 360225.836 437937.023 106.905
10877 \ 020 0 25  360263.673  437997.737  106.553
s N - 111,89 \ \ 26 360268.820 437872.795 108.110
&  Rough Grass TRV 27  360204.128  437838.604  110.031
A\ r1dse 11248 \, 28  360275.391  437806.285  110.249
10815 109! N + \ 1419 1 29  360388.929 437840149 112160
+ 109.75 I\ + 30 360354.799 437823.947 111.299
* ! IMNJOR.97 114, 31 360354.542 437796.389 111.674
\ Y1343
110,34 19.07 13.08% 32  360356.251 437771.532  111.852
i iy \\\ nam 33 360465.377 437946.664  113.645
1ha. 110.69 \\ 34 360540.863 437934,736 115.716
018 _uems \ 228 nae AN 1467 35  360442.676  438077.345  110.300
+110758 11078 \\\ + 112.48 \\ N\ 36 360637.883 437966.054 117.404
ho.40 10, 4 b A \\ 113.67 o8 37 360382.216 437955.964 111.717
e 11078 = O 13788\ " 38 360492.729 437863.633 115.614
+ 1o N s h 39 360703.590 437826.133 122.026
&0 \ 3 1217 ! \\ 490 360398.931 438016.872 110.454
105.23 1038 s Rough Grass 1378 1470 41  360368.257 438088.084 107.813
+ + noss R\ n 112,76 * T
1061 1m.48 ’ N
\\.
1142338 o \\
e i 114.20 \\\ \ 115_1‘4 Gate
* AN 116.40
N\ \' nz42 11319 1344 N\ \\\114-52 o9y, . 4380008
h 2 118.40 3
+ N\ + + N3 \\ 1ass + 115.35 + 116107 aate 'y 116.32 N + - +
1213 N\ N\ + d A\ Legend (Topographical)
12NN 1310 RY \ 16,50 ) \116'“
A ] 114.15 “Ae2e NS e e—— Fence- C/B Closad board I/R Iron rallings
: s N\ s s, - A, o G Savme ™ o B
112.28 N 112,85 13.45 11388 N N 1s. 118.79 1“’61\ 1722 gn/P gﬂ:fd:;::l Il:ﬁl :ﬁ:ra.irle
'\ \ + X . . pé . wil
\\ \\\ i \\ _\\ 115_;_91 P /'/ 1183?4 g//g gﬁg:isade &/;‘P gxxgaling
rh 112.53 \\\ 114-.96* < \\ "5;46 /-/+ i 117.38
\ 9 16.49_~ rhead
1273 12.74 nas 114,64 115 \\\ 'i'w P 116'79 1714 118.84 ;‘m cabla O Trea
\ \ 115.85 pe . 17.57
12.73 \‘\ e il ma ™ . /‘/ n “7;;12:;\ Jooo  sootiove
* 112, \\ \ "6_ T 117;33 B Bolard KO  Kerb outlet VP Ventplpe
N % 115.84 116.83 117.64 Bin  Littsr bin LB Letterbox WM Water meter
. 530\ 5,15, + yy N BS Bussiop P Lamppost WO Waler outiet
127800 fas2 NN 15 0 e 17.38 736 n7.28 :.;VTS Conres Favng Sabs EE’ l':‘llillt'atyw%wr ool ottt
+ N A ’ e .B [: ion cover a"l_ep
te 13 nas \ \\ 18.3, 774" N W Blec  Elsarical Ic Pl Pa e & bt
112.58172; 113.36 114.28 N, et . 17.78 EP  Elec. pole RE Redding eye GL  Coverlevel
12 + i 114,80 N\ 4 116.81 17, : ER  EarhRod RS Roadsign EL  Eaveslevsl
112.69 e % Ve 36 + '{1744 FT  Fioodiight RWP  Rain water pips L Invert level
4 112.82% 9 A\ Ve 117.23 A AN 11822 FP  Flagpole ST  Stoptap PL  Parapetlevel
T3 \ ~\\ \ e ’ ne.re N Gully SVF  Sorendventpipe S St
N\ 115.66 \§ 2 \ [ Gasr;:Ivs Sta C:lﬂesﬁ o r Am:le:pringinglevel
129 13,213 \\\ 4.07 N \\"5'78 o1z~ 11:;?33 e N %5. rf ?'Eﬁﬁ??m@"" }1?, %ﬁi"r?tpd:m %’ %vgﬁaﬁgg:m'
3 \ N + 115,61 115.82 NN ot - 762 18 m\ ] . o
13.19 \\\\ 113.82 + + \\ \ 116.88 - N Levels defining edge of carriageway are observed at channel (bottom of kerb).
* N * i 115,23 W v nz.e 18.71
113.48 11343, N + AN\, 118, + :
T N, 9 )
\\\ 115.&‘\ e o 1833 \
"'12,9 113.76 \ + 114, 1 N\ + + .51 \\ +
y .56 \\ \\3.73 14604 11818 \\L \\5 I 180 \\
A N N 1434 11522 8 B (6. + 118.40 2yt
113.85\, ‘\ + + 115.865 7; + Gata
N \ ! 1 1520 1742 118.98
1346 113,89 S 3 “55:5 * 11866 119.24
NELO \\\ NI = % ¥ 118
NN o 294 507 116.02 1e.27 \‘\ N\ a8
1398 . " * ! 61 102
N,
" N 114,84 ‘115172 N je1s 1892 Bam
az7 ! nglor 165N —_ 17.35 19.12
1388 14an N RN * v
' 019209 a4t ARy o
Dead - 115, \ 118.67 Conc, 1010
113,33 13, 116.61 f hY 7.23 117.29 g
* 1380 % na. N g & \ \ - ! )
13,60 i Ve N\, }114.65 A AN n
+ 113_;82 . ,’, 114, 11531 118.20 1n7.37 “\ 2 N % "7;25 i 119.24
+ + " \\\’
,f,,4_53 115.02 2800 \ + \-\\ \ —_ 117;68 120. 11916
1374 13.75 Bu "," 456 115.08 3 \ 117.88 ’ 17.81 %
+ 2 Busy 115.89 2o N + 119.22 N\g19.1
na.7e S 114.48 (310 N Rough Grass nz.1e ) N + Rough Grasa
| [iraas - N b NS 18.53 o h 12047
/ R 116.58 M7.28520\\
/4 15.35°% N 115.76 T \"'b \ 20,08 o
53 1373 4 11405 naze N\ B ne;9s AR eee 18.34 g, &
MRTEYY 420 1151 1R 15.2 N \ ' )
+ 2/ N
73 N 118.42 N\ 120.65
1375 ;?' / J5-60 + 117.58 117,95 N\ Q 119.28 119,46
// 124 5. by 2K T 1
114,77 116.9/ 13418 120.80 437900N
+ £ /,: 11449 11440 W 1§32 5,68 \ 18,28 + .38 + \ + + + DY +
"3‘+7 f/ // 4.24 114125 1 86\\ 1184;93
107,62 10801 N3E  yr3me //' 148 1149 D\ 115.68 16,77 W 119.78 010 & WILLOW'S
107.48 108.26 4 + n X608 11pd02 N 119.48 + + FARM
. )l 5.56 118.46 + \ + Gate
N + % .70 15 57 * - 11a.8 12083 121
\.,107-7126 107.66 11701 + 7 114.80 s g9 17.42 \\ %
o 108,32 108.23 ¥ 7 ! 1164 AN 16.44 * /
‘\\.37._’3 107).]5 + + 107; "‘;}5 11.42 113.83 / ?1 "4142 \ 4
A 107.61 /’ /114 115lzs ) 17217
4;}”% o a5 1oa20 10833 108 ) 4 115.82 ara . 017 12032 12095 '
NG ezt 4 1617 ‘% ol "
. g + 17.67 -
Z 107.60 107,56 / fran 16,230 %; 856 ) \
26A101 N /” 114.85 115,68 * 16.37 15‘4% 118,67 121.35
o / N v 7
MHGL 108.30 z 114.42 11513 1{7.55 121,
iy fN3go * 116.10 R * 1 12214 48
* 116.4‘1 A 120;63 121":;933 ) X
\\\ 7 <P
I 1280 12,74 G N 7.08 M\ 120,19 /7 1221 R
rdy + * 1861 11592 Tho:dg ) 921509 9 - 7’ o/ Y
1141 114.78 116.33 N Hoos
+ 1 +
Rough Gross
1154 2 116,86 116, J16.
8 * 3 17.80
“5;55 118_;21 16.0 118.72 -
1M4.44 415.05 + 118.63 + ne7 N
+ T + 16,1 e
1569 1iess 1644
" +o1 " +"’2 118.97
Sainsbury § 1280 1405 1471 115.25 + 11643
Car Park R ’
e 1129 1151 N 305 1348 1887 18,
itite N 114.20 * 18.77 1718
1" + T
11262 '5.2"# AN 113.82 ) 14.63 118,31 725 N7.3¢0 7
115235 ¥ X 1416 * 115,38
mp < X + +
11405 ~ 1;;7:: 114,57 16,13
111,66 13.30 o " o
4 =] + -
nzz MGk L 51 860 g B |
111,30 111.22 "\\ 4,68 + * - E: g
11,38 Water S —— ! 115,83 s
b0 11047 X Mg T nes " M3 8
snoE\ = gMHe110.08 e 110,28 e NIy qna'.\u: 2
Bitmee Bi1078 ¥ (o 1.4 157 S0 ; .gd‘" R gega L
| b A S— 115.89 ML ~
11028 110.34 11042 ppy 105~ ) T 111,88 12,357 & Hodge™ ~ —. T2 16,23 i Y5 il
034 11048 [11m 11063 | P/P Fence anzse T V '0’.:» B2y 5 ~w_ _TkE ,;?"F.sr $11;.45 5,
- L0t
& L
. o Prite 110,58 Garage Rs0.34 N Ruzazy T + + 437800N
2l 110.75 ﬁ"
2 5 110.57 i 6@
+§_’. 2 \noso * a8t Play Area S
]
E1117.24 RL?:..M Q_é‘)
&
<&
RL120.13 4
106
10.77
SURVEY GRID AND LEVELS ARE DEFINED SURVEY GRID AND LEVELS ARE DEFINED
UTILISING THE LEICA SMARTNET GNSS UTILISING THE LEICA SMARTNET GNSS
NETWORK. NETWORK.
RE
ONLY MANHOLES FOUND DURING THE SITE bwoop DRIVE ONLY MANHOLES FOUND DURING THE SITE
SURVEY ARE INDICATED ON THIS PLAN. SURVEY ARE INDICATED ON THIS PLAN.
FURTHER INVESTIGATION MAY BE REQUIRED FURTHER INVESTIGATION MAY BE REQUIRED
TO DETERMINE THE FULL EXTENT OF THE TO DETERMINE THE FULL EXTENT OF THE
SITE DRAINAGE. SITE DRAINAGE.
D GARAGE OFF INGLEWHITE ROAD NEW 09.02.18.
BOUNDARY FENCE SURVEYED.
C INGLEWHITE ROAD SURVEY EXTENDED. 20.09.17 C INGLEWHITE ROAD SURVEY EXTENDED. 20.09.17
B MANHOLE SURVEY ADDED. 01.11.16. B | MANHOLE SURVEY ADDED. 01.11.16.
ISSUE REVISION DATE ISSUE REVISION DATE
+ Project + + + + + + + + Project +
INGLEWHITE ROAD, INGLEWHITE ROAD,
LONGRIDGE, LONGRIDGE,
PRESTON. PRESTON.
Drawing title Drawing title
SITE SURVEY. SITE SURVEY.
Scales Date Scales Date
1:500 31.01.2013 1:500 31.01.2013
Drawing number Rev. Drawn by Drawing number Rev. Drawn Bbf]
SDL 2062/7. D. SDL 2052/2. C.
CLIENT
CUNT BARRATT HOMES MANCHESTER. BARRATT HOMES MANCHESTER.
CITY PARK . CITY PARK
! Legend {Topographical d
4 BRINDLEY ROAD gend {Topographical) 4 BRINDLEY ROAD,
LA F C/B Closed board IR | il
MANCHESTER. M16 9HQ. cA "7 eA Comugatadiron 878 Opan bomrd MANCHESTER. M16 9HQ.
TEL: 0161 872 0161. oA D PR s TEL: 0161 872 0161.
D ’ ) R Tione Fanel VAL Wt D , ’ tt d
Survey & Deslgn Limited y y R e BR E y y Survey & Desfgn  Limite
3 o o o
28 RAILWAY ROAD, LEIG LANCS, WN7 4AU I e . y ; Q 5 28 RAILWAY ROAD, LEIGH, LANCS, WN7 4AU
Tel: 01942 673136, ax: 01942 607054 a :%_ — e cable ree 2 =) Tel: ) 01942 673136, Fax: . 01942 607054
+ Email: bryn@surveyanddesign.co.uk + + Email: bryn@surveyanddesign.co.uk
LAND SURVEYING o DESIGN CONSULTANTS Jooo Spatiow LAND SURVEYING o DESIGN CONSULTANTS
CiViL o ARCHITECTURAL o PLANNING B Boler KO Korb outet VP Vantoine CVIL o ARCHITECTURAL o PLANNING




L W L w [N} i
S 8 S = =) Legend (Topographical)
8 8 g 8 8 ————————— F C/B Closad board I/R  Iron railings
g " - = 3 o et /R oo
Di  Dilapidated P/R Post& rail
C/P Conc. panel P/W Post & wire
H/R Hand rail W/M Wire mesh
S/P Steel Palisade Ch/P Chastrut Paling
= e e N O o
pm [ cnt | Gate
o
50.00 Spot level
+
B Bollard KO Kerb outiet P Vent plpe
Bin  Litter bin LB Letter box WM Water meter
BsS Bus stop LP Lamp post WO Water outlet
BT Briish Telscom IC Mkr  Utility marker UTL  Unable to Lift
S Cone Taovain oover Ne  Namopiste Level prafix deacriptiona
DR Drain PM Parking metar AL Arch level
Elec Electdcal IC P Post BL Bed lavel
EP Elec. pole RE Rodding eye CL Cover lavel
ER  Earth Rod RS Roadsign EL  Eaveslevel
FT Floodlight RWP Raln water pipe IL Invert level
B Carost N v R Rootrige evel
) Gully SWP  Soil and vent pipe S Soﬂ'ltlsvgl
[} Gas valve Stay Cable stay #r Arch springing level
Hcyd Hydrant ]'cﬂy Telephone call box r  Threshold level
| Inspection Cover T Traffic light ToW Top of wall level
JB Junetion box ™ Telegraph pale ww Water level
Levels defining edge of carriageway are observed at channel (bottom of kerb).
+ + + + + + + + + + + 438400N
STATION COORDINATES
STN EASTING NORTHING LEVEL
1 360046.052  43B075.076 103.669
2 359973.983  437900.946 106.736
3 360102.172 438230.032 102.057
4 360076.497  438151.762 102.828
5 360008.857 437979.182 105.422
6 359999.234  437904.541 106.859
7 360104.416 437864.142 108.238
8 359921.449 437923.762 107.573
9 360119.741 437817117 108.854
10 360130.204 437783.994  109.568
360157.741 437659.066 110.954
360079.844  438031.962 104.603
360063.229 437955.005 108.341
360014.283 437940.169 106.927
360114.155 437931.710 106.413
360154.700 438003.288 105.614
360227.466 438045.530 104.996
360097.270  438206.420 102.297
360156.766 438199.392 102.063
360243.079 438203.966 102.496
+ + + + 360260.817 438131.083 104164
360292.389 438086.190 105.355
360299.904  438037.938 106.727
360225.836 437937.023 106.905
25 360263.673  437997.737 106.553
26 360268.820 437872.795 108.110
27 360294.128 437838.604 110.031
28 360275.391 437806.285 110.249
29 360388.929 437840.149 112.160
102.79 30 360354.799 437823.947 111.299
31 360354.542  437796.389 111.674
32 360356.251 437771.532 111.852
33 360465.377 437946.664 113.645
34 360540.863 437934.736 115.716
35 360442.676 438077.345 110.300
36 360637.883 437966.054 117,404
10312 37 360382.216 437955.964 111.717
~ 38 360492.729 437863.633 115.614
o314 P 103.52 39 360703.590 437826.133 122.026
a 40 360398.931 438016.872 110.454
10331 miz‘\\‘t.é,,“ 41 360368.257 438088.084 107.813
S
10315 10348~ 10E3N Ty 103,81
" 3
oy
= b 04.10
10354 <Y
"ot 1+-;°\'\.
103.92
+ + + + + + + + 438300N
. 103.81
102582t :
oo ¢
102.35 " ﬁ lo41s
13709 - ~""10 * 0535 10366
Bush 120{02H 1.83) ) - 1032
T0a04.780410) 1012 102.12 103.29 104,
21,70 _;0114‘1.72409 101, * 103.72 *
_—01.58 %01.67.. 19609 - + ol
01.56 1213!1;‘% . 101.93 104.25
10158 + " 10346
104.83
101.61 101.91 103.94 +
101;90 + + 10183 +
v 103.81
101.76
101.69 104.20
!
103.85
103.82 +
+
103,73
104.48
+ + +
101.91
" 10385
10415
+
103,50 102.80 103.25 104.82
+ 103;59 +
103‘;“ 103.49 11003.:2244103_37
102.22
i 10264 1 T T 103.39 104.28
1p3.31
102.08 10338 | 40401 ol Ky 103.44 case
102.28 103.23 104,00 +
+ + 105.42
™ 10;&55 103;74-
102.09 102,16 102.48 104.07 "
i L. T 103,49 04.10
10&;& 03.55 1“ 103;70 +
102,10 102.19 00 " +
+
10219 102.20 102,32 10Z710 1425302 103.68 104.43 pase 10390
+ 104.4
102.22 + +
%ough 102.1702:35 + 102.51152.68 103.73
102.40102,38 102.21 + " 104.20
102.04 10247 10%2410;-19 : 1(17..:::21 c:::zfu 103.47 104,70 ‘ 10832 \
0 o+ 104,65 N0 .,
' 102,42 02.55 ' 102,31 102:21 102.20 h 0k o
t 19852
1 + + + 102.29 + + + + 438200N
‘102;13 102.12 102;20 102.33 102.20 )
\\,1\02.20 102.03 102.21 T ¥ 1023 2ss T tozse 102,71 107.11
N rl 102,37 ¥ oitle +
Nozo1 102.44 102,23 10233
N\yozte 102 ! ' 1025 o 10240 1wéle 19258
N 102,34 ' 10218 " 10223 : 102.82
sm.&lgém ¥ i 10243 o227 10222 1025 T 1oss8
\102.28 i+, o
Q0216 102,42 ’ 10251 102.48 w2z 12T o ’ 107,75
e ' + “102,38 102.72
102.26 b2.53 102.58 102.30 v
S J0221 * 102.41 J .
2;’25\ 102.49 102.65 102,58 i
N {0228 * v i - 7102.53 et
108.14
+
Club House
Pavlliion
108.18
108.9 *
102.70 10 106,87 8tz
+ ‘ + 07,56 + + +
Rough Grass
107,46
108,34
\ SURVEY GRID AND LEVELS ARE DEFINED
AN . UTILISING THE LEICA SMARTNET GNSS
TaoN, . NETWORK.
o788 by 108,45 N\ ONLY MANHOLES FOUND DURING THE SITE
" 108,59 1208 \\ SURVEY ARE INDICATED ON THIS PLAN.
FURTHER INVESTIGATION MAY BE REQUIRED
TO DETERMINE THE FULL EXTENT OF THE
SITE DRAINAGE.
108,37
108,99 * 108,14
C | INGLEWHITE ROAD SURVEY EXTENDED. 20.09.17
B | MANHOLE SURVEY ADDED. 01.11.16.
ISSUE REVISION DATE
108,40 108,72 100,80 -
* Rough Gross + P mf“t
INGLEWHITE ROAD,
+ -~ + LONGRIDGE, ¥
110.37,/ PRESTON.
107.99 / 10/57 Drawing title
. Gate
110.4¢
; SITE SURVEY.
. Scales Date
“a v 1:500 31.01.2013
105,00/ Drawing number Rev. Drawn Bbf] i
1+02 CUENT ;
BARRATT HOMES MANCHESTER.
CITY PARK,
4 BRINDLEY ROAD,

MANCHESTER. M16 9HQ.
TEL: 0161 872 0161.

Survey & Design Limited

28 RAILWAY ROAD,  LEIGH,  LANCS, WN7 4AU
Tel: 01942 673136, Fax: 01942 607054
Email: bryn@surveyanddesign.co.uk

LAND SURVEYING o DESIGN CONSULTANTS
CVIL o ARCHITECTURAL o PLANNING

8.00 %
108.28 105,71
.08 Sinks
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Property Misdescriptions Act 1991
Buyers are warned that this is a working drawing and is not intended to be treated as
dez;l"iptive material describing, in rglntion to any particular property or development,
any of the Specified matters prescribed by any Order made under the above Act.
LINOINEERINW RET The contents of this drawing may be subject to change at any time and alterahong and
variations can occur during the progress of the works without revision of the drawing.
ENGINEERING KEY Consequently the layout, form, content and dimensions of the finished construction may
1430g differ materially fron thoste:.‘i scliown. Nor d: the contents of this drawing constitute a
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Pr:)p:)sged Route Diverted Section g . Mdoption, Gth Edition’, and United Utilities 'Guidelines for Sewer for adoption 6th Edition’. Where specification confiicts,
(00.00)0——  S:W. Drag—Out and pgo gom—— F.W. Drag—Out and MH Ref.] Specification WU quidelnes shall take presidence.
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S13 — Flow Control g.—.' § Flow rate restricted 1 Gbar for all storms including 1 In 100 yeor STND/19/007A  Extemal Backdrop Detail
Hyrdobrake Optimum Flow Control Device f.’_'ilﬁ,‘ 679?53 5 Qh, + 30%. Qbar = 8.3 |/a/ha. SIND/19/008A  Pipe Bedding Dt
S13 | Heade2.2m, Flowes0.0 Vs, 1 In 30 yoar { N STND/19/010A  Variable Manhole — Guidance Notes
fleaamaam, Plowms00 V= fovee 103,012 N SIND/19/011A  Headwall Type 1 and Typical Outlet Grille Detai
i% N $ SIND/19/012A  Typical Outfall Details Type 2 & Type 3
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10M TUBULAR STEEL LIGHTING COLUMN WITH GLASS EPOXY ROOT E.P'::'t L'}tm;,.:ﬂg ) 2. Al clay pipe work shall be Extra Strength Clayware to BS 295 and BS 65 (SW pipes only)
- TREATMENT C/W system. ' L '
SINGLE ARM BRACKET (1.5M OUTREACH @ 5°). o acmpany. < R 3. Al precast concrets pipework shal be to Cioss 120 in accordance with BSS911 Part 1, BS EN 1916 and bear
TO BE INSTALLED AS PART OF SECTION 278 ~ N\ - e Troudh the BS Kitemark
{/ . \ / P 4. All adoptable drainage to be bedded in Closs S granular surround unless ctherwise stated.
rflow Headwal /
6M TUBULAR STEEL LIGHTING COLUMN WITH GLASS EPOXY ROOT Derfiow i ) .
TREATMENT. -~ ‘ be retainiod within The 8m BUffer Zone to [ \ 5. Al Concrete manholes and Sockaways rings, Concrete cover slabs and Con to be manufoctred to BS EN 1917
COLUMN TC BE FITTED WITH 1INQ. POST-MOUNTED ZG LIGHTING \ highway plpe. network, p y \ and BS 5911:Part 3.
CIVITEC S4/R3 LANTERN TQ BE FITTED WITH A ZODION SS12A 0 . o
PHOTQCELL 20 LUX SWITCHING ~y & V s12 ( { Wate I'COU I'Se i \. 6. Rising Mains to be Black Polyethylene Pipes qomplymg to BS EN 13244-2. Polyethylene fittings, including fusion
S F'oz1a;r/< X & P A N joints, and electro—fusion fittings shall comply with BS EN 13244-2,
OLUMN WITH GLASS EPOXY ROGT s AN “ '
?-EE-LL-:%%L&P: i (,) 4 h \\% (‘DQ’ ,/ NyHeadwall ,"’/ » \-\ 7. Al levels relate to Ordnance Datum. Contractor to ensure that this drowing is read in.oonjuctipn with the site
COLUMN TO BE FITTED WITH 1NO. POST-MOUNTED ZG LIGHTING ~ A / > \ - / \ specifc Topograpkical Survey provided by Barrtt Manchester and the Benchmark information provided.
CIVITEC S5/R2 LANTERN TOQ BE FITTED WITH A ZODION SS12A / / \\ j = . \\
PHOTOCELL 20 HX SWITEHING A Attenuation Pond Featu & / ~ - g N ; 8. This drawing is to be read in accordance with all other relevant drawings.
e Y e ) B NN / \
SPOXY ROOK TRERTMENT, LT COLUMN WITH GLASS revision of 459/ED/48 Base Level: 103.65 (f 2. S ON / / AN l\ 9. The contractor shall be responsible for ensuring that any existing invert levels indicated on the drowings are
EPOXY ROOT TREATMENT. e L. 1088 15 0 /S ~ N\ / - - N wotoct befom work COMet,
COLUMN TO BE FITTED WITH 1NO. POST-MOUNTED ZG LIG;I;Ilgg ~y T ot v 3 22.. A 2N >, N ) / . N
CIVITEC S5/R2 LANTERN TO BE FITTED WITH A ZODION , S y ) . \ . -~ .
PHOTOCELL 20 LUX SWITCHING in 100 yoor + 3% | ! \ R Q® 7 / \ \ 10. Al proposed connections to the sewer shal be 1508 unless stated othervise.
™ (Ctmote Change) storme. b ,/ * b ‘D. 7 9 \\ \‘\ 11. Al private house drainage shall be 1008 and all drag—out connections shall be 150# ot o minimum grodient of
reon SRR ater. Lovar 10390 /] > & - AN 7 / \ N 1:80 uniess otherwise stated and laid in accordonce with Part H o the the Bukding Regulatons.
Water Level: ! [ 2 7, /,
™ / {198 : \\ ,", =7 \ \\1 12. Runoff from private surfaces shall not discharge across the highway. Gullies or chonnels shall be provided os
PRIVATE STREET LIGHTING KEY / Q& R \\ y \\ \ cpproprote o prevent this.
B/ / ~ 57 S @Z? // 7 . £ N \ 13. Pram crossings shall be provided at the inner tangent points of all junctions.
Pharo.l&, bollnrd,t:ndlvlTu:llyltvrl\Iredlso / o N N . y / \ \\ ,
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Sre Street Lihting Cable ~ N 56 : @:?b \\ ! /’/ 2500 \\ N 15. Insitu CBR tests of the road formation level are to be carried out to determine the _depth of pavement
g \\0 NS 9 e -~ \ \\\ construction required. This is to be approved by the adopting authority prior to construction of the road pavements.
] 59 & ~ .$ \ rd . \, o
D Q‘o Va & %o Sore ¢ s ™~ N 16. Groundworker to ensure that plot drainage be within the curliloge of the plot they serve where possible and
— cAes. N o $ TTI'? F‘P . S - \, inspection covers kept within hardstandings where possble.
For lond drain along ‘ - 4 !
boundary crickst pitch pL108.000 - 7 Os 55 S g'Mg S/ 4 17. Contractor to provide United Utiiies with sufficient notice prior to commencement of Sewer works on their
rovision of 430/ED/48 (invert "o """ﬂé,‘ﬁb g X 7)5 61 62 /s /,'/ Inspections telephone number. Tel 0845 602 0406,
. 70
- 18. Contractor to obtain all necessary Highway opening notices from the relevant Local Authority, obtain approval to
Fo ¥ ¥ 54 ";(, | /’ work on United Utilities Sewerage System, obtain approval to method statement from the Environment Agency for any
CL104.9 63 D?8§r§ = 7 e works affecting a watercourse.
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' " sl 1 n N 19. Al manholes adopted by TMBC to have a minimum 150mm ST4 concrete surround to full depth.
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% 4 conducor s
con T Size.
% 40) : {7 67 103 2. The "NL' series for Lighting Special Details shall be used in conjunction with this drawing.
> G; 5. X -y 3. All new lighting columns and luminated signs/bollards number specifications shall be in (oooordance w'nt;l NL12. A
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6M TUBULAR STEEL LIGHTING COLUMN WITH GLASS EPOXY ROOT TREATMENT.

COLUMN TO BE FITTED WITH 1NC. PCST-MOUNTED URBIS SCHREDER AXIA 3.1 16LED
OLSON SQUARE GIANT 160mA $S5/R2 FITTED WITH LUCY ZODION CBFSS5DR 10/10
SWITCHING FACTORY SET TO DIM @& 50% FROM 19-00HRS TO 07-00HRS.

5M TUBULAR STEEL LIGHTING COLUMN WITH GLASS EPOXY ROOT TREATMENT.

COLUMN TO BE FITTED WITH 1NO. POST-MOUNTED URBIS SCHREDER AXIA 3.1 16LED
OLSON SQUARE GIANT 160mA 55/R2 FITTED WITH LUCY ZODION CBFSSSDR 10/10
SWITCHING FACTORY SET TO DIM @ 50% FROM 15-00HRS TO 07-00HRS.

6M HINGED TUBULAR STEEL LIGHTING COLUMN WITH GLASS EPOXY RCOT
TREATMENT.

COLUMN TO BE FITTED WITH 1NO. POST-MOUNTED URBIS SCHREDER AXIA 3.1 8LED
OLSON SQUARE GIANT 212mA $5/R1 FITTED WITH LUCY ZODION CBFSS5DR 10/10
SWITCHING FACTORY SET TO DIM @ 50% FROM 19-00HRS TO 07-00HRS.

6M HINGED TUBULAR STEEL LTGHTING COLUMN WITH GLASS EPOXY ROOT TREATMENT.

COLUMN TO BE FITTED WITH 1NO. POST-MOUNTED URBIS SCHREDER AXIA 3.1 16LED
OLSON SQUARE GIANT 160mA S5/R2 FITTED WITH LUCY ZODION CBFSS5DR 10/10
SWITCHING FACTORY SET TO DIM @ 50% FROM 18-00HRS TO 07-00HRS.

EXISTING COLUMN AS PER PHASE 1 DESIGN.

COLUMN IDENTIFICATION NUMBER.

WARNING TO HOUSE—PURCHASERS
Property Misdescriptions Act 1981

Buyers are warned that this is a working drawing and is not intended to be treated as
descriptive material describing, in relation to any particular property or development,
any of the Specified matters prescribed by any Order made under the above Act.

The contents of this drawing may be subject to change at any time and alterations and
variations can occur during the progress of the works without revision of the drawing.
Consequently the layout, form, content and dimensions of the finished construction may
differ materially fron those shown. Nor do the contents of this drawing constitute a
contract, part of any contract cr warranty.

ENGINEERING LAYOUT NOTES

1. Al adoptable drainage works have been designed and are to be constructed in accordance with ‘Sewers for
Adoption, 6th Edition’, and United Utilities 'Guidefines for Sewer for adoption 6th Edition’. Where specification conflicts,
UU guidelines shall take presidence.

United Utilities Standard details to be used are:

STND/19/001A  Manhole Type 1

STND/19/002A  Manhole Type 2 and Invert Access Delail

STND/19/003A  Shallow Manhole Detail for Small Diameter Pipes (Type 4)

SIND/19/004c  Shallow Surface Water Manhole Detail — Restricted Headroom (less than 2.0m) — For Pipe Sizes
450040 and Above

STND/19/0054  Flow Control Manhole Detail

STND/19/007A  Extemal Backdrop Detail

STND/19/008A  Pipe Bedding Detail

STND/19/010A  Variable Manhole - Guidance Notes

STND/19/011A  Heodwall Type 1 and Typical Outiet Grile Delail

STND/19/012A  Typical Oulfal Details Type 2 & Type 3

2. Al clay pipe work shall be Extra Strength Clayware to BS 295 and BS 65 (SW pipes only).

3. Al precast concrete pipework shall be to Class 120 in accordance with BS5911 Part 1, BS EN 1916 and bear
the BS kitemark.

4. Al adoptoble drainage to be bedded in Class S granular surround unless otherwise stated.

5. All Concrete manholes and Soakaways rings, Concrete cover slabs and Con to be manufactured to BS EN 1917
and BS 5911:Part 3.

6. Rising Mains to be Black Polyethylene Pipes complying to BS EN 13244-2. Polyethylene fittings, including fusion
joints, and electro—fusion fittings shall comply with BS EN 13244-2,

7. Al levels relate to Ordnance Datum. Contractor to ensure that this drawing is read in conjuction with the site
spacific Topographical Survey provided by Barratt Manchester and the Benchmark information provided.

8. This drawing is to be read in qccordance with all other relevant drawings.

9. The contractor shall be responsible for ensuring that any existing invert levels indicoted on the drawings are
correct before work commences.

10. Al proposed connections to the sewer shall be 1508 unless stated otherwise.

11. Al private house drainage shall be 100¢ and all drag—out connections shall be 1508 ot a minimum gradient of
1:80 unless otherwise stated and laid in accordance with Part H of the the Building Regulations.

12. Runoff from private surfaces shall not discharge across the highway. Gullies or channels shall be provided as
appropriate to prevent this.

13. Pram crossings shall be provided at the inner tangent points of all junclions.

14. Pipes shall be protected from concentrated loading by construction traffic during the construction period when
insufficient cover to the pipe may make them winerable to domage.

15. Insitu CBR tests of the road formation level cre to be camied out to determine the depth of pavement
construction required. This is to be approved by the adopting authority prior o construction of the rood pavements.

16. Groundworker to ensure that plot drainage be within the curtilage of the plot they serve where possible and
inspection covers kept within hardstandings where possible.

17. Contractor to provide United Utilities with sufficient notice prior to commencement of Sewer works on their
Inspections telephone number. Tel 0845 602 0406.

18. Contractor to obtain all necessary Highway opening notices from the relevant Local Authority, obtain approval to
work on United Utilities Sewerage System, obtain approval to method stotement from the Environment Agency for any
works affecting o wotercourse.

ENGINEERING KEY
S1 Adoptable S.W. Sewer F1 Adoptable F.W. Sewer
O & Manhole & Manhole
Silt Trap Manhole at S1 Adoptable S.W. Sewer
& Overflow Basins Headwall
(10‘2%___ S. Water Drag—Out [ R— Foul Drag—Out and
and Invert 1025 Invert
o— Adoptable Road Gully A Street Name Plate
FLOW CONTROL DETAILS

MH Ref. Specification

ACO Orifice Plate to be Supplied by ACO
Technolegies.

S110 | Tel 01462 B16666. Ref: SL20190923
1No. 247mm Q-Plate—RW

Crown Flow Control Device to be Supplied
by Crown Water Systems.

S324 |Tel 01344 886 996. Ref: 4280619

1No. 230mm QRS Type Vortex Flow Control
Unit. Head=3.20m, Flow=42.4 |/s.

Crown Flow Control Device to be Supplied
by Crown Water Systems.

S414 |Tel 01344 886 996. Ref: 4280619

1No. 192mm QR5 Type Vortex Flow Control
Unit. Head=2.6m, Flow=26.6 |/s.

S Plots 118—159 & 194—198 revised to 25.10.21 CD
suit groundworks

R Plots 52-53 handed; Plots 118-156 27.09.21 CD
revised; Plots 194—198 added

Q Revised to Planning Layout Rev 10 07.06.21 CD
P S107-S109A revised; F102—F105 revised 26.10.20 CD
N Housetypes, FFLs, and plot drainage 25.09.20 CD
revised to suit Planning Layout Rev 09,
and new external levels (Sept 2020)
M SW downpipes revised to suit deep 01.09.20 CD
gutters
L Road 10 chainage revised to suit 24.06.20 CD

longsection; Road 10 raised table split
into two, gullies and cover levels revised
to suit; Street lighting revised

K S$S109-5S110, F104—F105 revised, S109A 27.02.20 CD
& F104A added; S415 split into 2
headwalls, S508 added

J |SB501-S502 revised; Cover levels revised 09.12.19 CD
within raised tables; Tactiles revised
H |Site lifted to reduce soil leaving site. 01.11.19 CD
FFLs and cover levels revised
G [Easement from S201-S49 & F321-F23 (06.09.19 CD
added; Flow control units updated to
Crown spec. & S110 revised to orifice
plate; Pond water levels revised to suit

new calcs; Existing sewer in Road 19
revised; S109 & F104 revised

F |Street lighting and plot drainage added §25.06.19 CD
E [Gradients of SW network 2 revised; 17.04.19] CD
S403, S406 & F304 removed
D (Updated to planning layout revision 5 04.03.19 CD
C |Full drainage and level designs revised [11.02.19 CD
B |— - —
A |Revised from Proposed FFL dwg to - -
Engineering Layout
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WARNING TO HOUSE-PURCHASERS
Property Misdescriptions Act 1891

Buyers are warned that this is a working drawing and is not intended to be treated as
descriptive material describing, in relation to any particular property or development,
any of the Specified matters prescribed by any Order made under the above Act.
The contents of this drawing may be subject to change at any time and alterations and
variations can occur during the progress of the works without revision of the drawing.
Consequently the layout, form, content and dimensions of the finished construction may
differ materially fron those shown. Nor do the contents of this drawing constitute a
contract, part of any contract cr warranty.
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A |Planning layout revised to PL0O6, Rev 1; 27.09.21 CD
Actual discharge rates revised to suit new
calcs.

REV |DESCRIPTION DATE  DRAWN

Phase Developable Area (Ha) Greenfield Runoff Rate per Hectare (|/s/Ha) Allowable Runoff Rate (| /s) I

1 4.32 2.3 35.9 BARRATT

2A 1.80 13.6 24.5 HOMES
2B 2.69 13.6 36.6 MANCHESTER
Barratt Homes Manchester
3 1?1 13.6 233 (A divis;orér?;;lz;v;r;::ing Ltd)
TOTAL 120.2 Manthester
M16 9HQ

Tel: 0161 872 0161
Fax: 0161 855 2828

Drainage Network Allowable Discharge Rate (I/s) | Actual Discharge Rate (l/s) " Chipping Lane

1+2A 60.3 49.9 AP

3 36.6 41.8 Title

P! 733 26.4 Developable Areas Plan

Total 120.2 118.1
Deéi%n By Igé? 2019 Drawing Number Rev
CADE S @ R0 459/ED/146 A
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WARNING TO HOUSE-PURCHASERS
Property Misdescriptions Act 1991

Buyers are warned that this is a working drawing and is not intended to be treated as
descriptive material describing, in relation to any particular property or development,
any of the Specified matters prescribed by any Order made under the above Act.

The contents of this drawing may be subject to change at any time and alterations and
veriations can occur during the progress of the works without revision of the drawing.
Consequently the layout, form, content and dimensions of the finished construction may
differ materially fron those shown. Nor do the contents of this drawing constitute a
contract, part of any contract or warranty.

ENGINEERING LAYOUT NOTES

1. Al adoplable drainage works have been designed and are to be constructed in accordance with 'Sewers for
Adoption, 6th Edition’, and United Utilities 'Guidelines for Sewer for adoption Gth Edition’. Where specification conficts,
W quidelines shall take presidence.

United Utilities Standard details to be used are:

STND/00,/0068
STND/00,/007C

STND/01/001E

STND/01/002E
STND/01/0030
STND/01/0048
STND/01/0068
STND/05/0018

STND/01/0138
STND/01/0154

Typical Qutfall Details D, E and F

Typical Details G & H

Outlet Grille and scfety grille to materials access shaft
Standard Detail No 4 (Type 1 Manhole)

Standard Detail No 5 (Type 2 Manhole)

Standard Detail No & (Monhole Accesses)

Standard Details 7, 8, 9 and 10

Lodders, Safety Chains and Handrailing,

Typical Details A, B, and C

Extenal and Internal Backdrops and Connection Details
Manhole and French Drain Detoils

MH3, MH4, MH5 and PS6

Typical Details | and J — Segmental Shafts

Pipe Embedment Details

Manhole Access Details

Shallow Large Diometer Sewer

2. All clay pipe work shall be Extra Strength Clayware to BS 205 and BS 65 (SW pipes only).

3. NI precast concrete pipework shall be to Class 120 in accordance with BS5911 Part 1, BS EN 1916 and bear

the BS kitemark.

4. All adoptable drainage to be bedded in Class S granular surround unless otherwise stated.

5. Ml Concrete manholes and Soakaways rings, Concrete cover slabs and Con to be manufactured to BS EN 1917
and BS 5311:Part 3.

6. Rising Mains to be Black Polyethylene Pipes complying to BS EN 13244-2. Polyethylene fittings, including fusion
joints, and electro—fusion fittings shall comply with BS EN 13244-2.

7. Nl levels relate to Ordnance Dotum. Contracter to ensure that this drawing is read in conjuction with the site
specific Topographical Survey provided by Barratt Manchester and the Benchmark information provided.

8. This drowing is to be read in accordance with oll other relevant drawings.

9. The contractor shall be responsible for ensuring that any existing invert levels indicated on the drawings are
correct before work commences.

10. All proposed connections to the sewer shall be 150¢ unless stated otherwise.

11. All private house drainage shall be 1008 and all drag—out connections shall be 150¢ ot a minimum gradient of
1:80 unless otherwise stated and laid in accordance with Part H of the the Building Regulations.

12. Runoff from private surfuces shall not discharge across the highway. Gullies or channels shall be provided as
appropriate to prevent this.

13. Pram crassings shall be provided ot the inner tangent points of all junctions.

14, Pipes shall be protected from concentrated loading by construction traffic during the construction period when
insufficient cover to the pipe may make them vulnerable to damage.

15. Insitu CBR tests of the road formation level are to be carried out to determine the depth of pavement
construction required. This is to be approved by the adopting authority prior to construction of the rood pavements.

16. Groundworker to ensure that plot drainage be within the curliloge of the plot they serve where possible ond
inspection covers kept within hardstandings where possible.

17. Contractor to provide United Utiities with sufficient notice prior to commencement of Sewer works on their
Inspections telephone number. Tel 0845 602 0406.

18. Contractor to obtain all necessary Highway opening notices from the relevant Local Authority, cbtain approval to
work on United Utilties Sewerage System, obtain approval to method statement from the Environment Agency for any
works affecting a watercourse.

19, All manholes adopted by TMBC to have a minimum 150mm ST4 concrete surround to full depth.

c URBAN CREEP ADDED TO DRAINAGE AREAS 04.1219| CD

B REMVISED IN LINE WITH ENGINEERING LAYOUT REV C | 18.07.16 | CD

A FULL DRAINAGE DESIGN DUE TO FLOW RATE 24.03.16| CD
CHANGES & POND REMOVED
REV |DESCRIPTION DATE DRAWN
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Impermeable Areas

1-1.000 = 0.033 Ha of Highway
0.045 Ha of Domestic Property
1-1.001 = 0.022 Ha of Highway
0.039 Ha of Domestic Property

1-1.004 = 0.030 Ha of Highway
0.057 Ha of Domestic Property

2-1.000 = 0.035 Ha of Highway
0.047 Ha of Domestic Property

3-1.011

I
(=]

Ha

3—-1.014

I
o

Ha

4-1.000 = 0.052 Ha of Highway
0 Ha of Domestic Property

4—1.004 = 0 Ha of Highway

0.042 Ha of Domestic Property
4—1.005 = 0.054 Ha of Highway

0 Ha of Domestic Property
4-1.008 = 0 Ha

4—-2.000 = 0.061 Ha of Highway

0.083 Ha of Domestic Property
0.015 Ha of Highway

0 Ha of Domestic Property

4—3.000

Impermeable Areas + 10% Urban Creep to Domestic Property

1-1.000 = 0.033 Ha of Highway

0.030 Ha of Domestic Property
1-1.001 = 0.022 Ha of Highway

0.085 Ha of Domestic Property

1-1.004 = 0.030 Ha of Highway
0.083 Ha of Domestic Property

2-1.000 = 0.035 Ha of Highway
0.052 Ha of Domestic Property

3-1.011

I
o

Ha

3—-1.014

I
o

Ha

4—1.000 = 0.052 Ha of Highway
0 Ha of Domestic Property

4-1.004 = 0 Ha of Highway

0.046 Ha of Domestic Property
4-1.005 = 0.054 Ha of Highway

0 Ha of Domestic Property
4-1.008 = 0 Ha
4—-2.000 = 0.061 Ha of Highway

0.091 Ha of Domestic Property

4-3.000 = 0.015 Ha of Highway

0 Ha of Domestic Property

WARNING TO HOUSE-PURCHASERS
Property Misdescriptions Act 1991

Buyers are warned that this is a working drawing and is not intended to be treated as
descriptive material describing, in relation to any particular property or development,
any of the Specified matters prescribed by any Order made under the above Act.

The contents of this drawing may be subject to chenge at any time and alterations and
veriations can occur during the progress of the works without revision of the drawing.
Consequently the layout, form, content and dimensions of the finished comstruction may
differ materially fron those shown. Nor do the contents of this drawing comstitute a
contract, part of any contract or warranty.

B [Plots 118—156 revised; Plots 194—198 27.09.21 CD
added

A |Plots 42—43 drives revised; Road 10 24.06.20 CD
raised table revised, gullies moved to suit
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Chipping Lane, Longridge
Flood Risk Assessment & Sustainable Drainage Assessment el

EXECUTIVE SUMMARY CONSUITING ENCINEERS

This Flood Risk Assessment (FRA) & Sustainable Drainage Assessment has been prepared for a
proposed residential development and associated infrastructure located at Chipping Lane,
Longridge. The site is located within Flood Zone 1 according to the Environment Agency’s
(EA’s) online flood maps. The National Planning Policy Framework (NPPF) requires a FRA for
sites greater than 1 ha. The proposals are ‘residential’ in nature, classified as ‘more vulnerable’
in Table 2 within the Technical Guidance to the NPPF. This type of development is appropriate
in Flood Zone 1.

This FRA has identified the site to be at low risk from all sources of flooding including; fluvial,
tidal, pluvial, groundwater, sewer related and flooding from artificial sources. The development
is accessible during times of extreme flooding as the site is within Flood Zone 1.

The development proposal was granted outline planning application (N° 3/2014/0764) on the
29t Qctober 2015. This FRA has built upon the FRA submitted with the application completed
by RSK (March 2015, Ref: 880500-R1). The previous FRA proposed that run-off rates will be
restricted to QBar. In this report, QBar is calculated as 8.3 1/s/ha. See Appendix C for
Hydrological Calculations. Any discrepancy between this QBar and the previous figure is due to
refined FEH catchment characteristics being utilised within the ICP SuDS method.

The existing site is classed as greenfield. Surface water runoff from the existing site flows
overland in a north-westerly direction before outfalling to a land drainage ditch/ordinary
watercourse situated along the northern border. This ditch flows west before outfalling via a
600mm dia pipe to contribute to the Higgin Brook catchment.

The ground investigation report carried cut by Soiltechnics (Feb 2016, Ref: STN3505NM-G01)
indicates that infiltration is not viable at this site.

Surface water will outfall via the existing pathways (i.e. to the on-site ordinary watercourse} at a
maximum rate of QBar (1/s). The restriction of runoff rates on increased impermeable areas will
create storm water storage volumes. These will be retained on-site for events up to and
including the 1 in 100 year event plus an allowance for climate change. Sustainable Drainage
Systems (SuDS) could be incorporated into the planning layout which will assist in the
reduction of surface water runoff from areas of hardstanding.

The nearest public foul sewers are located within Inglewhite Road to the south-east of the site.
The conveyance route of foul flows will be determined during detailed design. A pumped
solution will likely be required and early liaisons with UU regarding adoptable pump design are
recommended.
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1 0 INTRODUCTION CONSUITING ENGINEERS
1.1.1 The impact of flooding on the natural and built environment are material planning

1.1.2

1.1.3

1.1.4

2.0
2.1

2.1.1

2.1.2

2.2

2.2.1

2.3

231

considerations. The NPPF sets out the Government’s objectives for the planning system,
how planning should facilitate and promote sustainable patterns of development,
avoiding flood risk and accommodating the impacts of climate change. Government
policy with respect to development in flood risk areas is contained within the NPPF and
the supporting Technical Guidance.

The NPPF requires a FRA for sites greater than 1 ha. The proposals are ‘residential’ in
nature, classified as ‘more vulnerable’ in Table 2 within the Technical Guidance to the
NPPF. This type of development is appropriate in Flood Zone 1.

The development proposal was granted outline planning application (N° 3/2014/0764)
on the 29% October 2015. This FRA has built upon the FRA submitted with the
application completed by RSK (March 2015, Ref: 880500-R1).

The NPPF advises that the LPA should consult with the EA for advice on flood issues at a
strategic level and in relation to planning applications.

EXISTING SITE LOCATION

Location

The site is located on land off Chipping Lane, Longridge, PR3 2NA. The OS NGR is
360073E, 437980N.

The site is surrounded by greenfield land to the north, east and west and by residential
areas to the south. Chipping Lane forms the western site boundary.

Existing and Historical Land Use

The site is currently classed as greenfield. No other land uses have been identified as
part of this report.

Topography

The site slopes in a north-westerly direction with levels ranging from around 121m AOD
near the eastern border to 102m AOD in the north-west.
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3.0 DEVELOPMENT PROPOSALS CONITING GRS
3.1 Nature of the development

3.1.1

4.0
4.1

41.1

4.1.2

4.2

4.2.1

The nature of the development is residential and comprises of residential units
associated infrastructure. A copy of the development layout for Phase I is included in
Appendix A.

SOURCES OF FLOOD RISK

Fluvial Flood Risk

The flood risk of the site has been assessed using EA online Flood Maps.

L] Flood Zone 1 - Low Risk (<0.1%)
(] Flood Zone 2 - Medium Risk (1% - 0.1% fluvial, 0.5% - 0.1% tidal)

] Flood Zone 3 - High Risk (>1% fluvial, >0.5% tidal)
Figure 1: EA Flood Map for Planning (Rivers and Sea).

Figure 1 shows that the site is within Flood Zone 1, which would indicate a low risk
from fluvial flooding.

Tidal Flooding

As there is no coastline or tidal river near to the site, tidal flood risk is deemed low.

2]
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4_.3 Pluvial Flood Risk CONSUITING ENGINEERS
4.3.1 Pluvial (surface water) flooding occurs when rainwater is unable to drain away through

4.3.2

4.3.3

434

435

4.3.6

the normal drainage systems or soak into the ground, but lies on or flows over the
ground instead.

Pluvial flood risk as indicated by the EA map (Figure 2) shows that the site is
predominantly at very low to low risk.

Iﬁ":h‘

: $
. e T
1 2
*
% .
o
J .4'.-
-""‘:. .'!
1
Very low risk (<0.1%)

Low risk (0.1% - 1%)
Medium risk (1% - 3.3%)
| High risk (>3.3%)

Figure 2: The EA’s Indicative Surface Water Flood Risk Map.

There are some areas of low to medium risk that appear to follow the direction of
overland flow. There is a singular area of medium to high risk located centrally to the
site that is indicative of a topographic low point.

The development proposals, although increasing the impermeable area of the site, will
provide a betterment on the pre-existing scenario in that any exceedance flows for
storm events up to and including the 100 year event plus 30% climate change, will be
attenuated on-site prior to a restricted outfall.

Finished floor levels will be raised at least 150mm above the external levels and
external areas of hardstanding will comply with building regulations and divert water
away from the proposed dwellings. This will further mitigate pluvial flood risk.

Therefore the pluvial flood risk to the development is overall considered to be low.
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4.4 Sewer Related Flood Risk coNsUITING EGtERs
441 Rainwater is sometimes drained into combined sewers. Foul water flooding can occur in

4.4.2

44.3

444

4.5

451

4.5.2

4.5.3

areas prone to overland flow when the sewer is overwhelmed by heavy rainfall and will
continue until the water drains away. It can also occur when the sewer becomes blocked
or is of inadequate capacity, this could lead to there being a high risk of internal
property flooding with contaminated water.

United Utilities records indicate that there is a 375mm diameter surface water pipe from
the eastern site boundary which cuts through the site before outfalling to Higgin Brook
near the centre of the site. A 3m easement will apply from this SWS in accordance with
UU guidelines.

New sewers will be designed and constructed in accordance with Sewers for Adoption
and put up for adoption by United Utilities as part of the detailed design (stc).

Flood Risk from sewer related sources is considered to be low. See Appendix B for UU
sewer records.

Groundwater Flood Risk

In general terms groundwater flooding can occur from three main sources: - raised
water tables, seepage and percolation and groundwater recovery or rebound.

If groundwater levels are naturally close to the surface then this can present a flood
risk during times of intense rainfall.

Seepage and percolation occur where embankments above ground level hold water.
In these cases water travels through the embankment material and emerges on the
opposite side of the embankment.

Groundwater recovery/rebound occurs where the water table has been artificially
depressed by abstraction. When the abstraction stops the water table makes a
recovery to its original level. There is the potential for groundwater flooding in low
lying areas where groundwater levels have been depressed below their pre-
pumping conditions, where these were at or close to ground level.

The online BGS maps show that the underlying geology consists of the Bowland Shale
Formation, whilst the Soilscapes online Map indicates that the soil has impeded
drainage. The presence of surface water flood lines in the direction of overland flow in
Figure 2 is also indicative of the presence of poorly permeable underlying clay soils.

Groundwater flood risk is therefore considered to be low’, this will be further mitigated
by the increase in Finished Floor Levels by at least 150mm above existing external
levels.
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4.6 Artificial Sources of Flood Risk CONSUITING EEINEERS
4.6.1 The site is partially at risk of flooding from the ‘Dilworth Upper’ reservoir, yet the risk

4.7

4.7.1

4.7.2

4.7.3

5.0

5.1

511

5.1.2

5.2

521

designation is yet ‘to be determined’ according to the EA online maps and information.
Reservoir flooding is extremely rare, therefore the flood risk from artificial sources is
deemed low.

Flood Risk Mitigation Measures & Residual Risks

Finished Floor Levels will be a minimum of 150mm above the external levels (following
any re-grade). External levels within proximity will fall away from proposed dwellings
in accordance with building regulations.

Surface water run-off rates will be restricted through the use of vortex flow control
devices. The increased volume of run-off for storms greater than the 30 year event can
be mitigated through the use of SuDS (evapotranspiration/bio-retention/rainwater re-
use).

The development is considered accessible during the extreme storm events as the site is
within Flood Zone 1.

SURFACE WATER MANAGEMENT
Pre-Development Surface Water Run-off

The previous FRA completed by RSK (March 2015, Ref: 880500-R1) proposed that run-
off rates will be restricted to QBar. In this report, QBar is calculated as 8.3 1/s/ha. See
Appendix C for Hydrological Calculations. Any discrepancy between this QBar and the
previous figure is due to refined FEH catchment characteristics being utilised within the
ICP SuDS method.

The pre-development (greenfield) runoff rates are shown in Table 1. The ICP SuDS
method was utilised using FEH catchment characteristics.

Storm Event Greenfield Rate (1/s/ha)
Q1 year 7.2
QBar 8.3
Q30 years 14.0
Q100 years 17.2

Table 1: Greenfield Run-off Rates (ICP SuDS}

Post-Development Surface Water Run-off

The impermeable area will increase as a result of the development and increased run-off
rates will be restricted to QBar (1/s/ha) thereby providing significant betterment to
the downstream catchment for all storm events greater than the average annual event.

5]



Chipping Lane, Longridge )
Flood Risk Assessment & Sustainable Drainage Assessment e

5.2.2

5.2.3

5.2.4

5.2.5

5.3

531

5.3.2

5.3.3

534

5.3.5

CONSUITING ENGINEERS

Rates will be restricted through the use of a vortex flow control device. Increased run-off
volumes for storms greater than the 30 year event can be reduced through the use of
SuDS (evapotranspiration/bio-retention/rainwater reuse).

Storm-water storage volumes will be attenuated on-site prior to outfall. Table 2
indicates the estimated volumes of storm-water storage that will be required if flows are
restricted to variable discharge rates.

The impermeable area is estimated to be 60% of the total site area. This is a
conservative estimation that considers gardens, permeable driveways and landscaped
areas.

Storm Event Storage Estimate (m3/ha)
Q1 year 32-73
QBar (~ 2.3 years) 45-96
Q30 years 141 - 249
Q100 years + cc 327 -507

Table 2: Quick Storage Estimates

Hydrological Calculations are included within Appendix C. The above figures are
estimates only and will be recalculated during detailed design.

Sustainable Drainage Systems (SuDS)

In accordance with the NPPF, SuDS should be used wherever possible to manage surface
water and reduce the impact on downstream watercourses and sewers.

SuDS have the ability to address four core objectives; water quantity, water quality,
amenity and biodiversity. With the appropriate system specified, all four core objectives
can be satisfied. Where possible, peak surface water discharge rates to watercourses
and sewers should be reduced.

Preference should always be given to practical SuDS over conventional pipe systems.
Opportunities should be taken to provide soft landscaping on site to minimise surface
water run-off, improve bio-diversity and increase visual enhancement.

The ground investigation report carried out by Soiltechnics (Feb 2016, Ref:
STN3505NM-G01) indicates that infiltration is not viable at this site.

There is potential to utilise SuDS on this site, with large areas of POS provided within the
layout at the lowest points of the site. Due to the level gradient of the site, shallow SuDS
would be preferable to systems such as deep ponds or detention basins. Suitable SuDS
would include the use of swales and bio-retention areas.
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53.7

5.4

54.1

54.2

54.3

5.4.4
5.5

5.5.1

5.5.2

5.5.3

5.5.4

5.6

5.6.1

CONSUITING ENGINEERS

It is important that SuDS is seen as a multi-use commodity, and that areas that benefit
from SuDS, and the additional environmental and aesthetic enhancement they can bring
if designed properly, are open to the public.

Methods of Surface Water Management

There are three methods that have been reviewed for the management and discharge of
surface water detailed below; these may be applied individually or collectively to form a
complete strategy. They should be applied in the order of priority listed below.

Discharge via Infiltration - The ground investigation report carried out by Soiltechnics
(Feb 2016, Ref: STN3505NM-G01) indicates that infiltration is not viable at this site.

Discharge to Watercourse - There are several on-site watercourses which the site
currently drains to. These are designated ‘ordinary watercourses’ and ordinary
watercourse consent should be applied for with Lancashire County Council prior to any
on-site works. As the watercourses are not designated as ‘Main River’, a 3-5m easement
is considered appropriate.

Discharge to Public Sewer - Surface water will not outfall to a public sewer.
Climate Change

The UK climate is changing significantly will vary greatly by region with more short
duration and high intensity rainfall events as well as more periods of long duration
rainfall.

The NPPF Technical Guidance states that the recommended national precautionary
sensitivity ranges for increase of peak rainfall intensity is 30% until 2115. The impact of
climate change means there is likely to be a long term increase in average sea levels.

An increase in flood water levels means that flooding events will occur more frequently
and have a greater impact. Any increase flood risk to the site from climate change is
likely to be related to the increase in rainfall intensity and duration.

An additional 30% to accommodate climate change will be incorporated into the design
of the stormwater storage attenuation.

Foul Water Management

The nearest public foul sewers are located within Inglewhite Road to the south-east of
the site. The conveyance route of foul flows will be determined during detailed design. A
pumped solution will likely be required and early liaisons with UU regarding adoptable
pump design are recommended. Sewers will be designed and constructed in accordance
with Sewers for Adoption.
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6.0
6.1

6.1.1

6.1.2

6.1.3

6.1.4

6.1.5

SUMMARY CONSUITING ENGINEERS
Conclusion and Recommendations

This report has been prepared for a development proposal of residential dwellings and
associated infrastructure. The site lies within Flood Zone 1. The residential proposals
are classified as ‘more vulnerable’. This type of development is considered to be
appropriate in accordance with the NPPF.

The report has indicated that the site is at low risk of flooding from fluvial, tidal, sewer
related and artificial sources. There is some medium indicative risk of pluvial flooding
which will be reduced and mitigated by the implementation of the development
proposal. Flood risk to the surrounding area as a result of the development will be
significantly reduced due to the restriction of proposed run-off rates to mimic the
existing rate for the average annual event (QBar).

Attenuation will be provided on-site for storm events up to and including the 1 in 100
year event + 30% climate change.

Any residual or unforeseen flood risk to the proposed development will be further
mitigated by raising finished floor levels to at least 150mm above external levels.
External levels will fall away from dwellings in accordance with Building Regulations.

Applications for sewer adoption will be discussed and submitted during detailed design.

8|
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EXECUTIVE SUMMARY

This Flood Risk Assessment and Drainage Management $trategy was commissioned by Barratt
Homes referred to hereafter as ‘the client’. This report has been prepared to support a full
planning application for the construction of residential development on land to the east of
Chipping Lane in Longridge. Phase 1 has planning approval (Ref: 3/2014/0764) and is
supported by a separate, approved Flood Risk Assessment and Drainage Management
Strategy (HYDO068_CHIPPING.LANE_FRA&DMS).

This assessment therefore focuses on the residential development proposed as part of Phase 2
& 3 only. Phase 2 & 3 collectively cover 10.66ha, although the proposed development area
covers a smaller portion at 6.24ha.

Flood Risk

The site is located wholly within Flood Zone 1 based on the Environment Agency Food Map for
Planning. The proposals are for a residential-led development, which is considered 'More
Vulnerable’ in Table 2: Flood Risk Vulnerability Classification within Planning Practice Guidance.
This ‘More Vulnerable' development is confirmed fo be appropriate within Flood Zone 1,
providing there is no increase in flood risk elsewhere due to the proposals.

Consultations with the Environment Agency, Ribble Valley Borough Council, Lancashire
County Council and United Utilities have been undertaken and did not identify any historical
incidents of flooding fo the site or within the neighbouring areas. This assessment has
considered all sources of flood risk. As part of Phase 1, hydraulic modelling of the Ordinary
Watercourse was underfaken to determine the potential flow risks associated with the
proposed culverting the Ordinary Watercourse for vehicular crossing as part of Phase 1. The
full Hydraulic Assessment has been appended to this assessment for full details. To summarise
the proposed Phase 2 & 3 development area will, following the implementation of mitigation
measures remain flood free in all key storm events, including the 1 in 100-year (1% AEP) plus
Climate Change event without having any impact on the neighbouring land/properties.

The primary source of flood risk is considered to be from surface water where the risk varies
across the site from ‘very low' to 'high' within the natural low-lying areas of site. The risks post-
development from surface water will be effectively managed through implementation of the
mitigation measures proposed within this assessment. To minimise flood risk from surface water
it would also be recommended that natural drainage routes through the site be maintained
within the proposals, including the existing Ordinary Watercourse, crossing the site from the
southern boundary to the north.

Drainage Sirategy
To ensure surface water flood risk to others does not increase, it is important to ensure surface

water run-off is appropriately managed in accordance with the sustainable drainage
hierarchy. Based on the ground conditions identified by the published online datasets,
infiltration is not considered to provide a viable drainage solution for the development due to
the impermeable strata. A ground investigation report (Ref: STN3505NM-GO01) was also
undertaken for Phase 1 and identified soakaways were not suitable to be used as a method
for managing surface water run-off,

Assuming infiliration is not feasible, the next method in the drainage hierarchy should be
discharge to a watercourse. Most of the site naturally drains to the Ordinary Watercourse

HYD371_CHIPPING.LANE_FRA&DMS ~V o~
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crossing the site at present and the proposals are therefore to mimic the existing situation,

discharging surface water run-off from the site to the watercourse using the existing onsite
features where practical. Detailed design will need to confirm feasibility of a site wide gravity
solution, although this is anticipated as most of the site naturally drains in this manner at present.

In accordance with the SuDS Manual and the Non-Statutory Technical Standards for
Sustainable Drainage Systems, all sites should endeavour to achieve as close to pre-
development greenfield rates as viable. The proposals are to therefore discharge fo the
watercourse crossing the site mimicking pre-development greenfield situation, QBar is
calculated to be 84.9l/s and will need to be proportioned between the multiple proposed
points of outfall.

Restricting the discharge rates will generate a storage requirement during exireme storm
events, this will need to be considered in terms of onsite attenuation as part of detailed design.
It would be beneficial to implement SuDS features at the outfall location(s) such as ponds or
basins for attenuation, conveyance and water quality benefits, although this will need to be
considered during detailed design.

This Flood Risk Assessment and Drainage Management Strategy has been prepared in
consultation with the relevant interested parties and incorporates their comments where
possible. The report is considered to be commensurate with the scale and nature of the
development proposals and in summary, the development can be considered appropriate in
accordance with the Planning Practice Guidance.
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Specialist Software
MicroDrainage WInDES (v.14.1} - Calculation of Greenfield run-off rates IH124/ICP-
SUDS, Greenfield run-off volumes, rates of rainfall and stormwater storage estimates.
Flood Estimation Handbook FEH — Determination of Catchment Descriptors and depths
of rainfall.

Abbreviations & Acronyms
AEP Annual Exceedance Probability
BGL Below Ground Level
BGS British Geological Survey
CC Climate Change
CSAl Cranfield Soil and Agrifood Institute
EA Environment Agency
FEH Flood Estimation Handbook
FRA Flood Risk Assessment
LCC Lancashire County Council
LLFA Lead Loccl Food Authority
LPA Local Planning Authority
mAOD Metres Above Ordnance Datum
NGR National Grid Reference
NPPF National Planning Policy Framework
NSRI National Soil Resources Institute
OS Crdnance Survey
PFRA Preliminary Flood Risk Assessment
PPG Planning Practice Guidance
QSE Quick Storage Estimate
QBAR Mean Annual Flood
RVBC Ribble Valley Borough Council
SfA  Sewers for Adoption
SFRA Strategic Flood Risk Assessment
SuDS Sustainable Drainage Systems
TWL Top Water Level
UU  United Utilities
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1.0 INTRODUCTION

1.1 Planning Policy Context

1.1.1  Allforms of flooding and theirimpact on the natural and built environment are material
planning considerations. The revised National Planning Policy Framework (NPPF) sets
out the Government's objectives for the planning system, and how planning should
facilitate and promote sustainable pattemns of development, avoiding flood risk and
accommodating the impacts of climate change. Government policy with respect to
development in flood risk arecas is contained within the revised NPPF and the supporting
Planning Practice Guidance (PPG} (refer to exiracts in Appendix A).

1.1.2 A Hood Risk Assessment and Drainage Management Strategy (FRA&DMS) has been
completed in accordance with the revised NPPF and the PPG to review all sources of
flood risk both to and from the proposed development. The report also considers the
most appropriate drainage options including the implementation of Sustainable
Drainage Systems (SuDS) in line with national policy.

1.1.3 The proposals are considered to be predominantly ‘residential’ in nature and as such
is classified as ‘More Vulnerable’ in Table 2: Flood Risk Vulnerability Classification, within
the Planning Practice Guidance. The PPG confims that this type of land use is
appropriate for Flood Zone 1, providing there is no increase in flood risk elsewhere due
to the proposals.

1.2 Site Context

1.2.1 This FRA&DMS has been prepared to support a full planning application for Phase 2 &
3 of the residential-led development, on land to the east of Chipping Lane in
Longridge. This assessment is to support Phase 2 & 3 of the wider/residentialHed
scheme, Phase 2 and 3 will comprise of 198no. residential dwellings collectively with
some land allocated for a new school. Phase 1 (for 363n0. residential dwellings) already
has planning approval (Ref: 3/2014/0764) and is supported by a separate, approved
FRA&DMS (Ref: HYD048_CHIPPING.LANE_FRA&DMS).

1.3 Consultation

1.3.1 The preparation of this report has been undertaken in consultations with the following
interested parties; the Environment Agency [EA), United Utilities (UU), Lancashire
County Council (LCC) and Ribble Valley Borough Council {RVBC]. Consultation
responses can be seen in Appendix B, C and D. The NPPF adyvises that the LPA should
consult with the EA who will provide advice and guidance on flood issues at a strategic
level and in relation to planning applications.
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2.0 EXISTING SITE LOCATION

2.1 Location

2.1.1 The proposed development site will be access via the access road for Phase 1 from
Chipping Lane to the west. The Ordnance Survey National Grid Reference (OS NGR)
for the site is E: 360405, N: 437794 and the nearest postcode is PR3 3HB (see Location
Plan in Appendix E}. Phase 1 of the wider scheme dlready has planning approval and
is highlighted by the green line in Figure 1. This assessment however focuses on Phase
2 & 3 only, which is referred to as ‘the site' and is outlined in red in Figure 1.

2.1.2 The total site area covers 10.6é6hq, although when the proposed public open space,
recreational areas and the land allocated for the new school are considered, the
actual residential development area will cover 6.24ha. The site is bounded to the north
and east by undeveloped agricultural land and to the south lies residential dwellings
off Redwood Dive. Phase 1 is located to the west of the site with neighbouring
residential development, the site will also be accessed from the west through Phase 1.

Site Extents (Phase 1)
Site Extents (Phase 2 & 3)
Topography

. .REBWOOD DRiVES

"i_.'-_

Crdinary Watercourse

Figure 1: Aerial Photograph of site (Bing Maps, 2018)

2.2 Existing and Historical Land Use

2.2.1 The preparation of this report has identified that the site is currently undeveloped
agricultural land to the east of Chipping Lane in Longridge. The site comprises of low-
density vegetation with taller shrubs along some field boundaries. There are existing
onsite drainage features present including the Ordinary Watercourse flowing north into
Higgin Brook. Histerically the site was ufilised for agricultural purposes and no other
historical land uses have been determined during the preparation of this report.
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2.3 Topography
2.3.1 The topographic levels naturally vary onsite given the land-use. The site generally falls
towards the Ordinary Watercourse flowing adjacent to the northern field boundary
and to the Ordinary Watercourse crossing the site. There is an overall fall from
121.50mAQD in the south to 106.41mAQD in the north. A full fopographical survey has
been carmied out and is included in Appendix F.
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3.0 DEVELOPMENT PROPOSALS
3.1 Nalure of the development
3.1.1 This planning application is for the construction of 198no. residential dwellings on

undeveloped land located to the east of Chipping Lane in Longridge (outlined in red
within Figure 2). The proposals will be complete with access via the approved Phase 1
scheme, footpaths, car parking, external works lighting, landscaping, boundary
walls/fencing, external services and drainage as shown on the illustrative masterplan in
Figure 2 (full layout in Appendix G).

e T P

HYD371_CHIPPING.LANE_FRA&DMS

Figure 2: lliustrative Masterplan (2021)

The total site area covers 10.6é6ha and is considered to be 100% permeable at present.
Due to the nature of the proposals, the proposed residential development area is
smaller than the total site and covers 6.24ha. The development area excludes areas
which are proposed to remain undevelcped, used for recreation and allocated for the
new school. The post-development impermeable areas of the site will increase due to
the nature of the development, to approximately 2.81ha which is 45% of the proposed
develocpment areda.

There are Ordinary Watercourses present on and adjacent to the site which have been
considered within the proposdals. In accordance with Lancashire County Council (LLFA)
there is a requirement fo maintain easements from existing Ordinary Watercourses. LCC
typically require an 8m easement to be maintained from the Top of Bank of the
watercourses info the development area. The easement should provide clear and
unimpeded access for future maintenance. This includes no fencing, walls or buildings
should be present within the designated easement. Ordinary Watercourses are
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required to remain open channel where possible however, culverting of the

watercourse for crossing purposes is typically accepted by LCC. Culverting of the
watercourse for vehicle crossing as with Phase 1 is allowed providing the culverting is
kept to a minimum and follows LCC design requirements. Early discussion with LCC is
advised to get approval of any culvert proposails.

3.1.4 Inreview of Untied Utilities (UU) sewer records, a foul water pumping station has been
identified onsite adjacent to the southemn boundary, this pumping station has been
accounted for within the planning proposals. A public foul water sewer (375mm.diq)
associated with the pumping station has also been identified onsite adjacent to the
southern boundary. In addition, there is also a public surface water sewer (375mm.dia)
which presently crosses the development site from the southem boundary towards
Phase 1.

3.1.5 National and local policy identifies that Sustainable Drainage Systems (SuDS) should be
incorporated into new development where at all feasible. As shown on the proposed
planning layout there is scope o incorporate some SuDS features such as a pond/basin
within the proposed open space/amenity areas. There is also a blue/green cormridor
shown on the planning layout fo border the Ordinary Watercourse crossing the site.
Detailed design will however be required to confirm the specific types, subject to
ground investigations and detailed levels review.
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4.1 Fluvial Flood Risk

4.1.1 Information relating to flood risk at the site has been obtained from the Environment
Agency and from the Gov.uk website. The Flood Map for Planning shows that the site
is wholly located within Flood Zone 1 as seen in Figure 3, the site is also identified to be
at 'very low' risk of fluvial flooding based on the long-term fluvial flood risk mapping
(refer to mapping in Appendix B).

Legend:
Phase 1

[ prase2a3
- Flood Zone 3
Flood Zone 2

\ L Flood Zone 1

QOrdinary Watercourse

Figure 3: FluvialfTidal Flood Zone Map for Planning Exiract (GOV.UK 2021)

4.1.2 There is an existing Ordinary Watercourse crossing the development site, which flows
north until the watercourse outfalls into Higgin Brook approximately 1km to the north.
Higgin Brook flows north and eventually outfalls into the River Loud {Main River) located
approximately 1.2km north of site. Due to the distance of site o the nearest Main River,
the risk associated is ‘very low’'.

4.1.3 In terms of the Ordinary Watercourse, consultations with the EA, RVBC and LCC also
did not identify any historic flooding at the site and review of the fopographic survey
suggests that the existing site levels are 800mm above the bed levels of the Ordinary
Watercourses crossing the site. Due to the nature and scale of the existing Ordinary
Watercourse, the flood risk associated is considered to be ‘very low'.

4.1.4 The LLFA {LCC} will require a maintenance easement to be maintained from the
existing Ordinary Watercourse for future maintenance. The LCC typically require an 8m
easement to be maintained from the Top of Bank of Crdinary Watercourses into the
development drea. The easement should provide clear and unimpeded access for
future maintenance including no fencing, walls or buildings. Ordinary Watercourses are
also required to remain open channel where possible. Culverting of the watercourse
for crossing purposes however, is typically accepted by LCC as with Phase 1 of
development, providing the culverting is kept fo @ minimum and fellows LCC design
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requirements. Early discussion with LCC is advised to get approval of any culvert

proposals.

4.1.5 As part of the Phase 1 application, hydraulic modelling of the Ordinary Watercourse
crossing the site was undertaken to determine the potential flow risks associcted with
the proposed part culverting the Ordinary Watercourse for crossing. The section below
draws on outcomes of the modelling exercise to further evidence the risk to the
proposals from the Ordinary Watercourse is low.

Hydraulic Assessment

4.1.6 For full details of the Ordinary Watercourse model build and parameters, refer to the
full separate Hydraulic Assessment (HA) Report which has been included in Appendix
H). This section of the Flood Risk Assessment will summarise the key findings of the
separate report. The HA used The Flood Estimation Handbook (FEH) to obtain the
catchment descriptors for Higgin Brook upstream of a point north of the development
site. Three smaller sub-catchments (Sub A, Sub B and Sub C) upstream of the 600mm
culvert located adjacent to Chipping Lane to the north of the site were identified using
LIDAR data (see Hydraulic Assessment in Appendix H for full methodology).

4.1.7 The Revitdlised Flood Hydrograph (ReFH] method was then applied for each sub-
catchment based on caftchment descriptors. The full hydrographs for all sub-
catchments in all return periods are shown in Appendix H. The HA considered the
following events:

1in 5 year (20% AEP)

1in 30 year (3.3% AEP)

1in 100 year (1% AEP)

1in 100 year (1% AEP) plus Climate Change (CC)

4.1.8 The results of the simulations have been presented in the form of longitudinal profile
and cross sections (including peak water levels) included in Appendix H. The results
show that water levels remain in bank for most of the Ordinary Watercourse reach in
all Annual Exceedance Probabilities in the existing scenarios. In the proposed scenario
a 600mm diameter pipe, approximately 2é6m long, was inserted upstream to simulate
a proposed culvert crossing. Comparisen of the existing and post development levels
in the 1% AEP plus climate change event shows that peak levels remain largely
unchanged, although with some small increases in places. These increases are
relatively small and do not increase flood risk to the proposed development or
nheighbouring arecs.

4.1.9 Sensitivity analysis was carried out on the model parameters and showed that water
levels were not particulary sensitive to changes in channel roughness, therefore the
impact of the proposed development on flood depths in vicinity of the site and the
wider floodplain are low and within modelling tolerances. Overall, when the outcomes
of the proposed scenario of the previously completed FRA are considered, the risk of
the proposed development as part of Phase 2 & 3 is minimal.

Safe Access and Egress
4.1.10 The access road to site was previously approved as part of the Phase 1 application
(Ref: 3/2014/0764). This is shown on the EA's Flood Zone Map for Planning, to also be
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located within Flood Zone 1. Safe access and egress will therefore be maintained via

Chipping Lane (through Phase 1).

4.2 Tidal Flood Risk

4.2.1 The coastline is located approximately 30km west of the proposed site and the Ribble
Estuary is located approximately 20km west of site. Due o the distance from the coast,
the associated flood risk from these sources is considered to be ‘very low'. This is
supported by the EA's Fluvial/Tidal Flood Zene Map for Planning as the site is shown to
be located within Flood Zone 1.

4.3 Flood Risk Vulnerability Classification and Flood Zone Compatibility

43.1 The proposals are solely ‘residential’ in nature and as such is classified as ‘More
Vulnerable' in Table 2: Flood Risk Vulnerability Classification within the PPG. Table 3:
Flood Risk Vulnerability and Flood Zone ‘Compatibility’ within the PPG confirms that this
type of land use is appropriate for Flood Zone 1, providing there is no increase in flood
risk elsewhere due to the proposals,

4.4 Surface Water Flood Risk

4.4.1 Surface water flooding occurs when rainwater is unable to drain away through the
normal drainage systems or soak into the ground but lies on or flows over the ground
instead. The risk associated with surface water run-off is indicated by the long-term
flood mapping (extract shown in Figure 4).

‘e 4; . i Legend:
h]
ﬁ. - . Phase 1
¥ 1 phase2&3
% ’ Flood Risk:
- . Very Low
) Low

El Medium F
N High

Figure 4: Surface Water Flood Map Extract (GOV.UK, 2021)

442 Asindicated in Figure 4, the site is predominantly at 'very low’ to ‘low’ risk from flooding
associated with surface water. There are however some existing areas of ‘medium’ fo
‘high’ risk shown onsite. A review of the existing topography shows that these higher
flood risk areas are closely associated with the natural low-lying drainage ditches or
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existing water bodies including the Ordinary Watercourse and existing pond features

onsite. These low-lying areas would be susceptible to ponding in the extreme rainfall
events as the surrounding ground levels are elevated in comparison {refer to Appendix
F for topographic survey).

4.4.3 The flood risk to the proposals from surface water will be inherently reduced, post-
development through the design and implementation of a sustainable surface water
drainage regime onsite. Interception methods may be beneficial along any boundary
where run-off can enter site or cause risk to others. For any residual risks it is advised that
(following any re-grade of the site) FFL are raised above the external levels to provide
overland flood routes for excess surface water run-off; this will help protect properties
from excess surface water run-off.

Pluvial (Overiand run-off) Flood Risk

4.4.4 Intense rainfall that is unable to soak into the ground or enter drainage systems can
run-off land and result in flooding. Local topography and the land use can have a
strong influence on the direction and depth of flow. The topography of the surrounding
undeveloped areas means there is little potential for overland flows to impact on the
site, as levels generally fall towards the existing watercourses.

4.45 The volume and rate of overand flow from land can be exacerbated, if development
increases the percentage of impermeable area. Any overland flows generated by the
development must be carefully controlled; safe avenues directing overland flow away
from adjaocent development is advised.

Sewer Flood Risk

4.4.6 In urban areas, rainwater is frequently drained into surface water sewers or sewers
containing both surface and waste water known as ‘combined sewers’. Foul water
flooding often occurs in areas prone to overland flow and can result when the sewer is
overwhelmed by heavy rainfall and will continue until the water drains away.

4.4.7 United Utilities (UU) records identify there to be a foul water pumping station onsite
adjacent to the southern boundary (see sewer records in Appendix C). This pumping
station has been accounted for within the planning proposals and a public foul water
sewer (375mm.dia) associated with the pumping station has also been identified onsite
adjacent to the southern boundary. In addition, there is also a public surface water
sewer (375mm.dia) which presently crosses the development site from the southem
boundary towards Phase 1. Consultation with UU, identified no recorded historical
sewer flooding issues on or near to the proposed development site (see Appendix C
for comrespondence).

4.5 Groundwater Flood Risk

4.5.1 High groundwater levels are usually the key source of groundwater flooding, which
occurs when excess water emerges at the grounds surface {or within manmade
underground structures such as basements). Groundwater flooding is often more
insistent than surface water flooding and would typically last for weeks/months rather
than days meaning the result to property is often more severe.
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4.5.2 In general terms groundwater flooding can occur from three main sources:

If groundwater levels are naturally close to the surface, then this can present a flood
risk during times of intense rainfall. No groundwater flood risk has been identified
during consultation with the various interested parties.

Seepage and percolation occur where embankments above ground level hold
water. In these cases, water travels through the embankment material and
emerges on the opposite side of the embankment. At present there are no
reported problems with groundwater flooding.

Groundwater recovery/rebound occurs where the water table has been artificially
depressed by abstraction. When the abstraction stops the water table makes a
recovery to its original level. There is the potential for groundwater flooding in low
lying areas where groundwater levels have been depressed below their pre-
pumping conditions, where these were at or close to ground level. As with the
seepage scenario the likelihood of flooding from this source is low.

4.53 The mapping data for groundwater shows that the site is underlain by a Secondary A
Bedrock Aquifer with Secondary ‘Undifferentiated’ Superficial Deposits (Appendix B).
The site has been identified to be in a Low Groundwater Vulnerability Area to a Minor
Aquifer.

4.5.4 No historical groundwater flooding of the site has been identified during consultation
with the various interested parties. Irespective, it is advised that external levels fall away
from the property (where feasible) to minimise the flood risk from a variety of sources.
By keeping the finished floor levels elevated relative to the externals, this should help
create an overland flow route.

4.6 Arificial Sources of Flood Risk

4.6.1 National policy states that an FRA should consider the potential risks from a variety of
other flood sources including artificial sources {such as risks from reservoirs and canals).

Reservoirs

4.6.2 The EA recognises reservoirs as bodies of water over 25,000cu.m, the site is not
considered to be influenced by any flooding associated with a breach or failure in the
neighbouring reservoirs.

4.6.3 There are a number of small bodies of water (less than 25,000cu.m) located to the north
of the development site and are understcod to aid in the natural drainage of the
surrounding ared. The risk they pose to site is considered to be ‘low’ due to the natural
topography and the scale/nature of these small drainage features.

Canals

4.6.4 The nearest identified canal systems 1o the proposed development site is the Lancaster
Canal located approximately 1km to the west of site. Due to the proximity and the
local fopography. the associated flood risk is considered to be ‘low’.

4.6.5 Irespective, it is advised that external levels fall away from the property (where
feasible} to minimise the flood risk from a variety of sources. By keeping the Finished
Floor Levels elevated relative 10 the externals, this should help create an overland flood
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flow route in the event of a breach or any other source of flooding that could lead to

overland flow.

4.7 Historical and Anecdotal Flooding Information

4.7.1 Anintemet-based search for flooding did not identify any historical flooding directly to
the site however, the internet-based search did identify surface water flooding issues
to the neighbouring Longridge area during extreme storm events. Furthermore, review
of the Lancashire County Council’s and Ribble Valley Borough Council’s Preliminary
Flood Risk Assessment and Strategic Flood Risk Assessment, did not highlight any historic
flooding pertinent to this FRA.

4.7.2 Consultation with various interested parties including the EA also failed to highlight any
historical flooding on the site. No histerical sewer flooding issues onsite were highlighted
by UU or within the wider area (comrespondence in Appendix B and C respectively).

4.8 Flood Risk Mitigation Measures & Residual Risks

4.8.1 The site is located within Flood Zone 1 and considered to be af little risk of fluvial/tidal
flooding. To observe a conservative approach however, mitigation measures have
been proposed below to safeguard the development with regards to other potential
residual sources of flood risk and to consider the uncertainties of climate change in
accordance with the NPPF and PPG.

Mitligation Measures

48.2 For ‘'more vulnerable’ development located within Flood Zone 1, it is typical to set the
Finished Floor Levels {FFL) of residential dwellings to a minimum of 150mm above the
existing ground levels. By ensuring the FFLs are raised sufficiently above the external
levels (following any re-grade) should mitigate any risk of flooding from a variety of
sources, including groundwater and surface water run-off risks at the proposed
development.

4.8.3 Any overland flows generated by the development must be carefully controlled. Safe
avenues directing overland flow way from any existing and proposed buildings are
advised. Some areas of the site are shown to be at higherrisk from surface water, these
areas comrespond with the existing drainage ditches and pond features. It would be
recommended that the existing drainage features be retained where practical and/or
mimicked within the development to make dllowance for natural conveyance through
the proposals.

48.4 In accordance with LCC there is a requirement to maintain an easement from the
existing Ordinary Watercourse for future maintenance. The LCC typically require an 8m
easement to be maintained from the Top of Bank of Ordinary Watercourses into the
development area. The easement should provide clear and unimpeded access for
future maintenance including no fencing, walls or buildings. Ordinary Watercourses are
also required to remain open channel where possible. Culverting of the watercourse
for crossing purposes however, is typically accepted by LCC as occurred on Phase 1
of development, providing the culverting is kept to a minimum and follows LCC design
requirements. Early discussion with LCC is advised to get approval of any culvert
proposals.
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48.5 To minimise the floed risk to the neighbouring properties it is recommended that the
surface water run-off generated by the proposals be managed effectively with the
peak rates of run-off being restricted to the equivalent of the pre-development
situation {with betterment). The proposed onsite surface water drainage system wiill
need to be sized to contain the 1 in 30yr return period event below ground with
exceedance from storm events up to and including the 1 in 100yr return period storm
event with a 40% allowance for climate change being contained onsite.

4.8.6 As with any drainage system blockages within either the foul or surface water system
have the potential to cause flooding or disruption. It is important that should any
drainage systems not be offered for adopticn to either the Water Company or the
Local Authority then an appropriate maintenance regime should be scheduled with a
suitably gqualified management company for these private drainage systems.

Residual Risks

4.8.7 If an extreme rainfall event exceeds the design criteria for the drainage system it is likely
that there will be some overland flows that are unable to enter the system, it is
important that these potential overland flows are catered for within the development
site if the capacity of the drainage system is exceeded.
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5.0 SURFACE WATER MANAGEMENT

5.1 Pre-Development Surface Water Run-off

5.1.1 Phase 2 & 3 of the development covers 10.66ha. The proposed development area
(excluding areas onsite such as the POS areas and the area allocated for a new
school) and will cover 6.24ha based on the proposed planning proposals. At present
the development area is 100% permeable and is understood to drain naturally fo the
onsite Ordinary Watercourse, which ultimately outfalls into Higgin Brook located to the
north of the site.

5.1.2 The peck rates and volumes of run-off generated by Phase 2 & 3's development area
has been calculated for the peak events shown in Table 1 (full details Appendix J). The
surface water run-off rates have been calculated using the FEH Statistical Method.,

Run-Off Rales Run-Off Volumes
Site Area
1In1Year 11In 30 Year 1In 100 Year QBar 1In1Year 1In 100 Year
§.235ha 73.8l/s 144.3l/s 176.5l/s 84.91/s 710.7cu.m 2178.7cu.m

Table 1: Pre-Development Surface Water Run-Off Rates (Betts Hydro, 2021)

5.2 Post Development Surface Water Run-Off

52.1 At present the indicative proposals show the development area to cover 6.24ha of the
wider site. Based on the planning layout we have estimated that the post-
development impemmeable areas will increase to approximately 45% of the
development area. The unrestricted post-development run-off rates have been
detailed in Table 2.

site Areq Run-Off Rates
TInlYr 1In30Yr 1In100Yr+CC
2.806ha 150.2l/s 291.3l/s 488.51/s

Table 2: Post-Development Un-Restricted Run-Off Rates (Betts Hydro, 2021)

5.2.2 In accordance with national and local planning policies it is necessary to restrict
surface water run-off rates where at all practical to mimic a pre-development
greenfield situation. The proposals will therefore be to discharge surface water run-off
from site mimicking the pre-development greenfield situation (Table 1). Further details
of proposed drainage strategy can be found in Section 5.6.

5.3 Sustainable Drainage Systems (SuDS)

5.3.1 Sustainable Drainage Systems (SuDS) can address the four key sustainability objectives
including: water quantity, water quality, amenity and biodiversity. Peak surface water
discharge rates to watercourses and sewers should be appropriately managed and
where possible reduced. Preference should always be given to SuDS over the
tradifional methods of buried sewers wherever possible and practical.

5.3.2 It would be beneficial to implement wider green space/Public Open Space area(s) in
one or mere locations within site, where SuDS features could be implemented. Multiple
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benefits to using SuDS include the improvement of bio-diversity, aesthetics, ecology

and water quality. Opportunities should also be taken to provide soft landscaping
where at all possible on site to assist in minimising surface water run-off.

5.3.3 Given the indicative layout, there may be the opportunity to incorporate SuDS
methods such as swales and ponds (Figure 5) within the non-developed arecs, to
provide a degree of treatment before flows are carmied offsite. It would also be
recommended that permeable paving and bio-filiration be considered in non-
adopted areas where at all feasible; to assist locally with surface water management
(subject to optimum ground ceonditions). If infiltration is not feasible then a connection
into the main drainage systems would be needed.

Figure 5: SuDS Photographs (SusDrain, 2012)

5.3.4 Promoting SUDS fo deal with surface water at the source, will limit the required
aftenuation and in turn reduce the volume of surface water in the nearby watercourse
and sewer infrastructure. There may be the potential to ulilise SuDS features for
conveyance/attenuation of surface water flows within the proposed drainage
strategy, opposed to the traditional below ground storage methods. Detailed design
should confirm whether this site would be suitable for incorporation of SuDS following
more detailed analysis of levels, ground conditions and attenuation requirements.

54 Methods of Surface Water Management
5.4.1 At present the development area for Phase 2 & 3 covers 6.24ha and the proposed
impermeable area is assumed 1o increase from 0% to 45%. There are three methods
that have been reviewed for the management and discharge of surface water. These
may be applied individually or collectively to form a complete strategy and should be
applied in the order of priority listed below:
Discharge via infiltration
Discharge to watercourse
Discharge to public sewerage system
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5.5 Discharge via Infiltration
5.5.1 Any impermeable areas that can drain fo soakaway or an alternative method of
infiltration would significantly improve the sustainability of any surface water systems.

5.5.2 The Cranfield Soil and AgriFood Institute (CSAl), Scilscapes viewer identifies the soils to
be slowly permeabile, seasonally wet, slightly acid but base-rich loamy and clayey. The
British Geology Survey (BGS) mapping data indicates that the bedrock geology
consists of a mixture of Bowland Shale Formation (Mudstone) and Pendleside
Sandstone Member (Sandstone) and has superficial deposits associated with Till and
Devensian.

5.5.3 Based on the ground conditions identified by the published online datasets, it can be
considered that infiltration would not likely provide a viable drainage solution for the
development site due to the impermeable strata. A ground investigation report (Ref:
STN3505NM-GO01) was also undertaken for Phase 1 and identified soakaways were not
suitable to be used as a method for managing surface water run-off. Infiltration rates
however, vary on a site by site basis and therefore it would be recommended further
investigation in the form of Sockaway Testing to BRE365, takes place within Phase 2 &
3 areas upon planning approval, fo confirm these areas are also not suitable for an
infiltration-based solution.

5.6 Discharge to Watercourse

5.6.1 Assuming infilfration is not suitable for managing all the surface water run-off generated
by the development, the next method in the drainage hierarchy is discharge surface
water tc a watercourse. As previously mentioned, most of the site naturally drains into
the Ordinary Watercourse crossing the development site.

5.6.2 The surface water run-off generated by the development is therefore proposed to
mimic the existing situation and discharge into the existing Ordinary Watercourse
crossing the development site, as illustrated in the preliminary drainage proposals plan
(Figure 6). This approach is similar to that proposed and agreed for the earlier Phase 1
and mimics the existing situation through the curent mechanisms of run-off
management.

5.6.3 Detailed design will need to be camried out to confirm whether a site wide gravity
solution can be achieved. Although, the site naturclly drains to the Ordinary
Watercourse at present, when the development proposed levels are considered and
formal connections made. It is likely that multiple surface water outfalls will be required
to accommeodate the layout proposals, the specifics will be confirmed during detailed
design.

5.6.4 Consents will be required from LCC who are the LLFA and responsible in part for
Ordinary Watercourses in terms of proposed works. Consent would be required for any
new ouffall structures on the Ordinary Watercourse, and any culverting (to
accommodate crossings shown on the layout). Agreement would also be required for
the proposed rates of discharge to the Ordinary Watercourse, 1o ensure no increase
risk to others result from the site.
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5.6.5 In accordance with the LCC, there is a requirement to maintain an easement from

existing Ordinary Watercourses and Main Rivers. The EA and LCC both require an 8m
easement to be maintained from the Top of Bank of the watercourse into the
development areca. The easement should provide clear and unimpeded access for
future maintenance no fencing, walls or buildings should be present within the
designated easement as shown within the proposed planning layout.

Figure 6: Prehmrncry Proposed Drainage Plan extract (Betts Hydro 2021)

5.6.6 In accordance with the SuDS Manual (CIRIA 753} and the Non-Statutory Technical
Standards for Sustainable Drainage Systems (March 2015) all sites should endeavour to
achieve as close to pre-development greenfield rates as is viable. Based on the
development areq, the pre-development greenfield rate (QBar) is calculated to be
84.91/s using the FEH Statistical Method (see summary in Appendix J). The proposals are
therefore fo restrict surfface water run-off to mimic a pre-development greenfield
situation. The overall rate of discharge would need to be proportioned between the
number of outfalls where necessary. This will be confimed during detailed design,
when the drainage technical detailed are reviewed.

Impermeable Area (2.806ha) T1In1 Year 11n 30 Year 1In 100 Year + 30% CC

Restricted Run-Off Rate 84.91/s 84.91/s 84.9\/s

Estimated Stormwater
Storage Volume
Table 4: Estimated Stormwater Storage Requirements (Betis Hydro, 2021)

117cu.m-290cu.m 515cu.m-853cu.m 1113cu.m-1720cu.m

5.6.7 It would be beneficial to implement SuDS features where at all feasible, subject to
ground investigation and a detailed levels review. If designed appropriately the SuDS
features such as a pond/basin could potentially qid in the attenuation requirements for
the proposals (if located appropriately) and provide added benefits in terms of water
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qguality improvements. Detailed design will be required to confirm whether SuDS can

be incorporated, at present indicative proposals allow for the inclusion of SuDS,
including a pond/basin at multiple outfall points proposed.

5.7 Discharge to Public Sewer Network

5.7.1 UUsewer records identify there to be a public surface water sewer (375mm.dia} which
presently crosses the development site from the southern boundary towards Phase 1.
Should infiliration not be feasible then the surface water flows generated are proposed
to discharge to the existing Ordinary Watercourse crossing the site and not the existing
sewer network.

5.8 Climate Change

5.8.1 There are indications that the climate in the UK is changing significantly and it is widely
believed that the nature of climate change will vary greatly by region. Current expert
opinion indicates the likelihood that future climate change would produce more
frequent short duration and high intensity rainfall events with the addition of more
frequent periods of long duration rainfall. It is believed that the impact of climate
change means there is likely to be a long-term increase in the average sea levels, with
an expectation that sea levels will rise gradually. An increase in flood water levels
means that future flooding events will occur more frequently and will have a greater
impact.

5.8.2 Inlight of the future uncertainties Climate Change should be accounted for within the
design of dll new developments. The recently published Environment Agency
document 'Adapting to Climate Change: Advice for Flood and Coastal Erosion Risk
Managemeni Authorities’ supersedes Defra’s policy statement on Flood Risk and
Coastal Erosion Risk Management (2009) and should be used for future proposals.
Climate change factors have been considered and any increase in the level of flood
risk {to the site) from climate change is likely to be related to the increase in rainfall
intensity and duration and its impact upon the surface water drainage system.

5.8.3 The site is subject to an existing outline approval (Ref: 3/2014/0764) and the design of
Phases 2 & 3 of this development will conform to the criteria already agreed and
embedded in the approved planning documentation. The Climate Change factor
that has been considered for an increase in rainfall intensity is 30%
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6.0 FOUL WATER MANAGEMENT

6.1 Due to the existing land-use onsite, no existing foul water connections to the public
sewer network are present. Review of the UU sewer records identifies a foul water
pumping station onsite adjacent to the southern boundary. This pumping station has
been accounted for within the planning proposals and a public foul water sewer
(375mm.dia) associated with the pumping station has been identified onsite adjacent
to the southern boundary (see sewer records in Appendix C).

6.2 Phase 1 has a separate approved drainage management strategy (REF:
HYDO68_CHIPPING.LANE_FRA&DMS) was detailed in the approved supporting
FRA&DMS, which shows foul from this portion of development will cutfall into the foul
water system located within Inglewhite Road to the south-east of Phase 1 (Appendix
C).

6.3 Based on the proposals for the construction of up to 198no. residential units for Phase 2
& 3. the approximate peak foul water flows generated by the development are 9.21/s.
This is based on 4000 litres per dwelling per 24 hours; the guidance contained within
Sewers for Adoption (SfA).

6.4 The proposals are therefore to connect flows from Phase 2 & 3 to the foul water
pumping station within Phase 1 which ultimately connects into the public sewer
network within Inglewhite Road. The pumping station within Phase 1 has been designed
to also accommodate flows from Phase 2 & 3 however, formal consent is still required
from UU approving this connection, discussion with UU shown in Appendix C.

6.5 A pre-development enquiry was sent to UU in 2018, and an agreement in principle was
confirmed allowing foul water to discharge at an unrestricted rate intfo the 300mm dia.
public foul water sewer within Inglewhite Road. It is understood that this response has
now expired and therefore a new pre-development enquiry has been sent to UU;
however, aresponse is currently outstanding.

6.6 Detailed design will confirm the full technical detqils based on the engineering
constraints. Consent from UU will be required for works to the public sewer infrastructure.
It is recommended that early discussion is undertaken to confirm acceptance of the
strategy and identify any additional considerations such as prefemed point of
connection and capacity constraints. Initial discussion has been camied out to get an
agreement in principle at this time.
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7.0 SUMMARY AND CONCLUSIONS

7.1 This Flood Risk Assessment and Drainage Management Strategy was commissioned by
Bamratt Homes referred to hereafter as 'the client’. This report has been prepared to
support a full planning application for the construction of a residential development
on land to the east of Chipping Lane in Longridge. Phase 1 has planning approval (Ref:
3/2014/0764) and is supported by a separate, approved Flood Risk Assessment and
Drainage Management Strategy (HYD068_CHIPPING.LANE_FRA&DMS]). This assessment
therefore focuses on the residential development proposed as part of Phase 2 & 3 only.,
Phase 2 & 3 collectively cover 10.66ha, although the proposed development area
covers a smgaller portion at 6.24ha.

Flood Risk

7.2 The site is located wholly within Food Zone 1 based on the Environment Agency Food
Map for Planning. The proposals are for a residential-led development, which is
considered ‘More Vulnerable’ in Table 2: Food Risk Vulnerability Classification within
Planning Practice Guidance. This ‘More Vulnerable' development is confirmed to be
appropriate within Flood Zone 1, providing there is no increase in flood risk elsewhere
due to the proposals.

7.3 Consultations with the Environment Agency, Ribble Valley Borough Council, Lancashire
County Council and United Utilities have lbeen undertaken and did not identify any
historical incidents of flooding to the site or within the neighbouring careas. This
assessment has considered all sources of flood risk, this includes the existing Ordinary
Watercourse crossing the site which is understood to outfall inte Higgin Brook 1km north
of the site. As part of Phase 1, hydraulic modelling of the Ordinary Watercourse was
undertaken to determine the potential flow risks associated with the proposed
culverting the Ordinary Watercourse for vehicular crossing as part of Phase 1. The
outcomes of the modelling exercise evidenced the risk to the proposals from the
existing Ordinary Watercourse is low. The full Hydraulic Assessment has been appended
to this assessment for full details. To summarise the proposed Phase 2 & 3 development
area will, following the implementation of mitigation measures remain flood free in all
key storm events, including the 1 in 100-year (1% AEP) plus Climate Change event
without having any impact on the neighbouring land/properties.

7.4 The site is at ‘very low' to ‘low' flood risk from the reviewed sources of flooding. The
primary source of flood risk is considered to be from surface water where the risk varies
across the site from ‘very low’ to ‘high’ within the natural low-lying areas of site. The
risks post-development from surface water will be effectively managed through
implementation of the mitigation measures proposed within this assessment, including
appropriate ground levels design and inclusion of a suitable surface water
management infrastructure. To minimise flood risk from surface water it would also be
recommended that natural drainage routes through the site be maintained within the
proposals, including the existing Ordinary Watercourse, crossing the site from the
southern boundary to the north.

Drainage Sirategy
7.5 To ensure surface water flood risk to others does not increase, it is important to ensure

surface water run-off is appropriately managed in accordance with the sustainable
drainage hierarchy. Three methods have therefore been reviewed for the appropriate
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management of surface water run-off. These have been applied in the order of priority

being; discharge via infiltration, to a watercourse and finally to public sewerage
system.

7.6 Based on the ground conditions identified by the published online datasets, infiltration
is not considered to provide a viable drainage solution for the development due to the
impermeable strata. A ground investigation report (Ref: STN3505NM-GQ1) was also
undertaken for Phase 1 and identified scakaways were not suitable to be used as a
method for managing surface water run-off, As infiliration rates can vary on a site by
site basis, the Local Planning Authority may still require onsite Soakaway Testing to be
undertaken to evidence this is true for Phase 2 & 3, prior to full commencement of
works.

7.7 Assuming infilfration is not feasible, the next method in the drainage hierarchy should
be discharge to a watercourse. Most of the site naturally drains to the Ordinary
Watercourse crossing the site at present and the proposals are therefore to mimic the
existing situation, discharging surface water run-off from the site to the watercourse
using the existing onsite features where practical. Detailed design will need to confirm
feasibility of a site wide gravity solution, although this is anticipated as most of the site
naturally drains in this manner at present. It is assumed that multiple outfalls to the
watercourse will be required given the scale of the development and formal consents
will be required from Lancashire County Council for any works to the Ordinary
Watercourse, including agreement of the proposed discharge rates and points of
connection.

7.8 In accordance with the SuDS Manual and the Non-Statutory Technical Standards for
Sustainable Drainage Systems, all sites should endeavour to achieve as close 1o pre-
development greenfield rates as viable. The proposals are to therefore discharge to
the watercourse crossing the site mimicking pre-development greenfield situation,
QBaris calculated to be 84.9l/s and will need to be proportioned between the multiple
proposed points of outfall. Restricting the rate of discharge will generate an onsite
stormwater storage requirement which will be catered for on the site prior to discharge
to the watercourse. It would be beneficial to implement SuDS features including
permeable surfaces and bio-filtration where at all feasible (subject to ground
investigation and contamination review}. Given the scale of development it is
proposed that pond/basin features be included onsite near to the proposed outfall
location(s). If designed appropriately the SuDS features could pofentially aid in the
attenuation requirements for the proposals and provide added benefits in terms of
water quality. Detailed design will be required to confirm whether SuDS can be
incorporated.

7.9 This Flood Risk Assessment and Drainage Management Strategy has been prepared in
consultation with the relevant interested parties and incorporates their comments
where possible. The report is commensurate with the scale and nature of the
development proposals and in summary, the development can be considered
appropriate in accordance with the Planning Practice Guidance.
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8.0 RECOMMENDATIONS

8.1 For ‘more vulnerable’ development located within Flood Zone 1, it is typical to set the
Finished Floor Levels {FFL) of residential dwellings fo a minimum of 150mm cbove the
existing ground levels. By ensuring the FFLs are raised sufficiently above the external
levels (following any re-grade) should mitigate any risk of flooding from a variety of
sources, including groundwater and surface water run-off risks at the proposed
development.

8.2 Any overland flows generated by the proposed development must be controlled, safe
avenues directing overland flow away from any existing and proposed buildings are
advised. As with any development it is also advised that external levels fall away from
property to minimise the flood risk from a variety of sources.

8.3 In accordance with LCC there is a requirement to maintain an easement from the
existing Ordinary Watercourse for future maintenance. The LCC typically require an 8m
easement to be maintained from the Top of Bank of Ordinary Watercourses into the
development arec. The easement should provide clear and unimpeded access for
future maintenance including no fencing, walls or buildings. Ordinary Watercourses are
also required to remain open channel where possible. Culverting of the watercourse
for crossing purposes however, is typically accepted by LCC as occurmred on Phase 1
of development, providing the culverting is kept to a minimum and follows LCC design
requirements. Early discussion with LCC is advised to get approval of any culvert
proposals.

8.4 To minimise the flood risk to the neighbouring property and proposed dwellings it is
proposed that the surface water run-off generated by the proposals be managed
effectively with the peak rates of run-off being restricted to the equivalent of the pre-
development situation

8.5 Detailed drainage design will be required to refine the drainage strategy following
more in-depth levels and layout review. Early discussion with all relevant parties
including the EA, LCC, RVBC and UU is advised for any proposed works. Consents will
be required from LCC who are the LLFA and therefore in charge of the Ordinary
Watercourses in terms of proposed works, Consent would be required for any new
outfdll structures on the Ordinary Watercourse, and any culverting (to accommodate
crossings shown on the layout). Agreement would also be required to agree the
proposed rates of discharge to the Ordinary Watercourse.

8.6 The proposed onsite surface water drainage system will need to be sized to contain
the 30yr retumn period event wholly below ground with overland run-off from storm
events up to and including the 1 in 100yr return period storm event with a 40%
allowance for climate change being contained onsite.

8.7 It is important that should any drainage systems not be offered for adoption to either
the United Utilities or Lancashire County Council then an appropriate maintenance
regime should be scheduled with a suitably qualified management company for these
private drainage systems.
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1.0 EXISTING SITE SITUATION

1.1 The proposed development site is located on land at Chipping Lane, Longridge and is
directly accessed off Chipping Lane. The Ordnance Survey National Grid Reference (0S
NGR) for the site is Eastings 360073, Northings 437980 and the nearest postcode is PR3
ZNA.

1.2 The proposed development area is edged in red Figure 1 (below). A location plan is
included Appendix A.

Figure 1: Aerial Photograph of site (proposed development area edged in red)

1.3 Two small watercourses enter the site from the south east and south west and flow in a
north westerly direction, leaving the site via 600mm diameter culvert outfall by Chipping
Lane north of the site.

1.4 The Environment Agency flood zone maps indicated that the site is entirely within Flood
Zone 1, implying that the site is at low risk of fluvial flooding.

1.6 From a flood risk perspective it was considered prudent to undertake a hydraulic

assessment of the watercourse to assess the peak water levels in the watercourse in both
the existing and the post development scenarios.
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2.0 DEVELOPMENT PROPOSALS

21 The initial proposals are a residential development within the red edge boundary
indicated in Figure 2 and in Appendix B.

—Z

Figure 2: Indicative Planning Proposals
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3.0 CATCHMENT DESCRIPTORS
31 The Flood Estimation Handbook (FEH) CD-ROM provided catchment descriptors for

Higgin Brook upstream of a point north of the development site. Three smaller sub-
catchments (Sub A, Sub B and Sub C) upstream of the 600mm culvert were identified
using LiDAR data.

FEH catchment
| . 600mm dia
. culvert
= -
I Watercourse )
1
— .- - e e —mm -
i
L l.]ll . -
r:; _
LA
. r - R I - I I
Figure 3: Upstream Sub-catchments
3.2 The FEH Catchment descriptors are summarised below and included in full in Appendix

C.

Important Catchment Descriptors: All sub-catchments

DPSBAR (m/km) 22.3 Mean slope between nodes (m/km)

SAAR (mm) 1200 Standard annual average rainfall — 1961-1990

FARL 1.00 Flood attenuation due to reservoirs/lakes {no attenuation)
BFIHOST 0.417 Baseflow index from Hydrology of Soil Types

SPRHOST 35.03 Standard percentage runoff from soil types

PROPWET 0.51 Proportion of time catchment is wet

URBEXT19390 0.1643 Urban extent in 1990 (essentially rural)
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33 The areas for the sub-catchments were calculated using GIS and mean drainage path
length (DPLBAR) was calculated using formula 7.1 from the FEH Volume 5: Catchment
Descriptors as follows: DPLBAR = AREA®548, The sub-catchment areas and DPLBAR values
are shown in Table 1.

0.093 0.272
0.200 0.414
0.022 0.123
Table 1: Sub-catchment specific characteristics

HYDO68_CHIPPINGLANE_HYDRAULIC_ASSESSMENT_REV_1.0 ~10~



Land at Chipping Lane, Longridge
Hydraulic Assessment

4.0 HYDROLOGY

41 The Revitalised Flood Hydrograph (ReFH) method was applied for each sub-catchment
based on catchment descriptors. The URBEXT1990 <0.5 and BFIHOST<0.65 for all sub-
catchments, therefore the use of the ReFH method is appropriate.

4.2 This study has considered the 1 in 5 year (20% AEP), 1 in 30 year (3.3% AEP), 1 in 100
year (1% AEP) and the 1 in 100 year (1% AEP) plus climate change (CC) return period
flows in the watercourses.

43 These are considered to represent conservative flow estimates (i.e. adopts the
precautionary approach). The site is considered to be predominantly greenfield and the
catchment characteristics from the FEH CD-ROM were utilised. The peak flow estimates
are shown in Table 2 below. Full details are shown in Appendix D.

0.11 0.18 0.24 0.29

0.20 0.32 0.45 0.54

0.03 0.06 0.08 0.10
Table 2: ReFH Peak Flow Estimates

4.4 The critical storm duration for the largest sub-catchment (Sub B) was 1.065 hours. It was
assumed that the same storm would occur in all sub-catchments, as they are adjacent to
one another.

-
tn

The full hydrographs for all sub-catchments in all return periods are shown in Figures D.1
to D.10 in Appendix D.
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5.0 HYDRAULIC MODELLING

Model Details

51 An unsteady state 1D model of the watercourse was developed using ISIS for the existing
and the proposed development scenarios.

5.2 A topographical survey of the site and watercourse was undertaken and a 3D ground
model was generated. Cross sections through the watercourse were generated from the
ground model at locations shown in the model schematics shown in Figure 4. The cross
sections (Figures E.1 to E.30) and watercourse profile (Figure E.15) are included in
Appendix E.

53 The watercourse was modelled in the existing scenario for the 20%, 3.3%, 1% and 1%
plus climate change AEP events.
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Figure 4: ISIS Model Schematic

54 Roughness coefficient allocation was based on aerial imagery. The watercourse channel
is straight with some vegetation and as such the channel was assigned a roughness
Manning's n value of 0.04 (refer to photographs in Appendix H).

55 There are seven structures within the modelled reach of the watercourse:

e 4 no.300mm diameter pipes;
e 1 no.525mm diameter pipe;
e 1 no.575mm diameter pipe;
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56

1 no. 600mm diameter pipe.

Overtopping of the bridges has been modelled in 1-D using a spill unit.

Model Assumptions

5.7

58

The cross sections were generated from a 3D ground model and so the profile of the
channel may not be as true as if cross sections had been specifically surveyed. In some
cases, the top water level on the date of the survey may have been used as the bed level.
This approach is, however, conservative.

The diameters of pipes at cross sections 4, 9 and 15 have been assumed to be 300mm due
to surveyed information not being available.

Model Results

5.7

5.8

5.9

5.10

5.11

512

Existing Scenario

The hydraulic modelling results including longitudinal profile and cross sections
(including peak water levels) are included in Appendix E. Peak water levels for the 20%,
3.3%, 1% AEP and 1% AEP plus climate change events for the existing scenario are shown
in Table 3.

The results show that water levels remain in bank for most of the reach in all AEPs. The
peak water level is out of bank at the inlet to the 600mm diameter culvert.

Proposed Scenario

A 600mm diameter pipe, approximately 26m long, was inserted upstream of cross section
humber 26 to simulate a proposed crossing. The location of the new crossing is shown in
Figure 5.

The hydraulic modelling results including longitudinal profiles and cross sections
(including peak water levels) are included in Appendix F. Peak water levels for the 20%,
3.3%, 1% AEP and 1% AEP plus climate change events for the existing scenario are shown
in Table 4.

Comparison of the existing and post development levels in the 1% AEP plus climate
change event shows that peak levels remain largely unchanged, although with some small
increases in places. The largest increase is of 27mm at cross section 26/264A, upstream of
the proposed new culvert. There is also an increase of 25mm at cross section 25. These
increases are relatively small and do not increase flood risk or the likelihood of
surcharging of surface water outfalls.

Sensitivity Testing

Sensitivity testing was carried out on certain key model parameters to determine the
effects on the simulated flows and water levels due to controlled changes in accordance
with best practice.
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5.15

5.16

517

5.19

5.20

The flow rate was increased by 20% and Manning’s n values (channel roughness) were
increased and decreased by 20%. These were all undertaken on the 1% AEP flow event
(refer to Appendix G for the full sensitivity analysis results).

The increase in Manning's roughness coefficient, n, resulted in a mean increase in level of
0.022m and a maximum increase of 0.043m, occurring at cross section CS32 at the
confluence of sub-catchments A and B. Reducing roughness coefficient by 20% had the
effect of maximum decrease in water level of 0.057m. The mean effect was to reduce peak
water levels by 0.021m.

Increasing flow by 20% resulted in a mean increase in peak water level of 0.073m and a
maximum of 0.323m occurring at cross section CS07.

The sensitivity analysis has shown that water levels are not particularly sensitive to
changes in channel roughness, with all mean and maximum changes within +/- 0.057m.
When the 1% flow was increased by 20%, there were some isolated relatively large
increases in water level, the maximum being 0.323m. The mean change was 0.073m and
the change throughout most of the modelled reach was less than 0.100m.

The sensitivity due to these parameters should be taken into account when setting design
levels.

CatchmentA

T = T

s i

R

Figure 5: Proposed ISIS model schematic with new crossing
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] 115.96 116.02 116.06 116.10
B 147 114.85 114.89 114.92
B (33 113.45 11351 113.53
I 1238 112.66 112.88 112.92
I 11136 111.40 111.44 111.47
B 10989 109.92 109.97 110.00
B 10837 108.65 109.08 109.40
T 10786 107.91 107.95 107.97
I 10726 107.51 107.59 107.62
B 106ss 106.92 106.97 106.99
B 10639 106.44 106.49 106.51
T 10560 105.85 106.15 106.23
I 0558 105.84 106.15 106.23
B 0514 105.19 105.22 105.25
B 030! 103.92 103.94 103.95
B 0340 103.45 103.50 103.52
] 103.40 103.45 103.50 103.52
B 0281 102.88 102.93 103.14
B  0::: 102.63 102.84 103.14
B 0240 102.58 102.83 103.14
B 0130 101.39 101.44 101.45
I 0122 101.31 101.35 101.36
] 105.85 105.93 106.03 106.13
B 0561 105.76 105.91 106.06
B 0509 105.19 105.27 105.31
I 0481 104.85 104.89 104.92
B 10414 104.23 104.34 104.40
B 039 104.14 104.27 104.35
I 0353 103.72 103.81 103.85
B 0340 103.45 103.50 103.52

Table 3: Peak 20%, 3.3%, 1% and 0.1% AEP existing water levels
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] 115.96 116.02 116.06 116.10
B 147 114.85 114.89 114.92
B (33 113.45 11351 113.53
I 1238 112.66 112.88 112.92
B 135 111.40 11145 111.47
B 10989 109.92 109.97 110.00
B 10837 108.65 109.08 109.40
T 10786 107.91 107.95 107.97
I 10726 107.50 107.59 107.62
B 106ss 106.92 106.97 106.99
B 10639 106.44 106.49 106.51
T 10560 105.85 106.15 106.23
I 0558 105.84 106.15 106.23
B 0514 105.19 105.22 105.25
B 030! 103.92 103.94 103.95
B 0340 103.45 103.50 103.53
] 103.40 103.45 103.50 103.53
] 102.81 102.88 102.93 103.15
B  0::: 102.63 102.84 103.14
B 24 102.58 102.83 103.14
B 0130 101.39 101.44 101.45
I 0122 101.31 101.35 101.36
] 105.86 105.95 106.06 106.15
B 0597 105.81 105.97 106.09
B 0509 105.19 105.28 105.31
I 0481 104.85 104.89 104.92
B 10414 104.24 104.34 104.41
B 039 104.14 104.28 104.36
I 0353 103.72 103.81 103.86
B 0340 103.45 103.50 103.53

Table 4: Peak 20%, 3.3%, 1% and 0.1% AEP proposed water levels
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6.0 LOW FLOW ANALYSIS

6.1 In order to determine a typical water level above which to set the levels of the surface
water outfalls, a low flow analysis was undertaken in accordance with the Institute of
Hydrology Report number 108 (IH 108). The analysis included the soil HOST
classification, the UK Hydrometric Register and the Flood Estimation Handbook (FEH)
CD-ROM.

6.2  An extract from the soil HOST maps is shown in Figure 6, indicating that the soil
classification for the catchmentis 711m.
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Figure 6: Soil HOST map classification

6.3 The FEH CD-ROM gives the Catchment Area = 0.52km? and standard average annual
rainfall, SAAR = 1200mm. The FEH catchment is shown in Figure 7.
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Figure 7: FE CD-ROM catchment
6.4 From UK Hydrometric Register River Hodder @ Hodder Place (Station Number 71008):
Potential evaporation, PE = 600mm
6.5 From Institute of Hydrology (IH) report 108, section 7.3.2:

Annual Average Runoff Depth (AARD) = SAAR - Losses
Losses = r x PE where r=1 for SAAR>= 850mm

AARD =1200 - 600
AARD = 600mm

Convert AARD to Mean Flow (MF)
MF = AARD x AREA x (3.17 x 10-5)
MF=600x0.52x3.17x 105

MF = 0.0099 m?/s

6.6 From IH 108 Appendix 4

Soil type 711m gives the 95 percentile 1-day flow, Q95(1), of 10.7% of mean flow,
therefore

Q95(1) = MF x 10.7/100
Q95(1) = 0.0011 m?/s
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Land at Chipping Lane, Longridge
Hydraulic Assessment

6.7 From IH 108 Table 7.1:

Curve 10: Q95(1) percentage of 10.0% is closest to Q95(1) of 10.7% given by soil

428.96 0.0425
303.93 0.0301
52.46 0.0052
21.25 0.0021
13.75 0.0014
10.00 0.0010
5.89 0.0006

Table 5: Flow duration

6.8 Flow duration curve is shown in Figure 8.

0.0450
0.0400
0.0350
0.0300

0.0250

{m3/s)

z 0.0200

o

* 0.0150
0.0100
0.0050

0.0000
0 20 40 60 80 100 120

Percentage Time Exceeded

Figure 8: Flow Duration Curve

6.9  The Q95(1) flow of 0.001 m3/s is too low to be run in the hydraulic model, and so a
Manning's equation calculation has been undertaken on a typical cross section to
determine the typical water level. The typical cross section is shown in Figure 9.
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Figure 9: Typical cross section

6.10 Manning's equation is as follows:

_ARY3S
- n

where Q is flow, A is area of flow, R is hydraulic radius and § is gradient.

6.11 Using the average gradient of 0.025 and a Manning’s roughness coefficient of 0.06,
Manning's equation yields:

__Qn
A= R2/3\/S

_ 0.01x0.06
0.0112/34/0.025

A =0.008m3
6.12 The flow area of 0.008m3 corresponds to a depth in the typical channel cross section of

0.012m. It is therefore recommended that the invert levels of surface water outfalls be set
at 300mm above this level.
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7.0 CONCLUSIONS

6.1 The hydraulic assessment has indicated that peak water levels in the watercourses
remain largely within banks for events up to the 1% AEP plus climate change.

6.2 A thorough sensitivity analysis of key parameters has been undertaken and has shown
that the model results are not significantly affected by changes in those parameters.

6.3 A low flow analysis was undertaken to determine the Q95(1) flow. The Q95(1) flow was
calculated to be 0.001m3/s.

6.4 A Manning’s equation calculation provided a typical depth in the channel of 0.012m. It is

recommended that the invert levels of the surface water outfalls be set at 300mm above
the Q95(1) water level.
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Storm Water Network 1



Barratt Homes Manchester Page 0

4 Brindley Road Chipping Lane
City Park, Manchester Longridge
Cheshire M169HQ

Date 01/01/2022 pesigned by GGGz

File CHIPPINGS LANE PHASE 2 ... |Checked by

Innovyze Network 2020.1.3

STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Surface Network 1

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales

Return Pericd (years) 2 PIMP (%) 100

M5-60 (mm) 18.800 Add Flow / Climate Change (%) 0

Ratio R 0.281 Minimum Backdrop Height (m) 0.200

Maximum Rainfall (mm/hr) 50 Maximum Backdrop Height (m) 1.500

Maximum Time of Concentration (mins) 30 Min Design Depth for Optimisation (m) 1.200
Foul Sewage (1/s/ha) 0.000 Min Vel for Auto Design only (m/s) 1.00

Volumetric Runoff Coeff. 0.750 Min Slope for Optimisation (1:X) 500

Designed with Level Soffits

Network Design Table for Surface Network 1

« - Indicates pipe capacity < flow

PN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto

{m) {m) {(1:X) (ha) (mins) Flow (l1/s) (mm) SECT (mm) Design
1.000 34.856 0.087 400.6 0.168 5.00 0.0 0.600 o 1200 Pipe/Conduit (]
1.001 14.100 0.028 503.6 0.034 0.00 0.0 0.600 o 1500 Pipe/Conduit ("]
2.000 26.078 0.153 170.4 0.051 5.00 0.0 0.600 o 225 Pipe/Conduit 8
2.001 26.997 0.429 62.9 0.01le 0.00 0.0 0.600 o 225 Pipe/Conduit ]
2.002 9.581 0.056 171.1 0.050 0.00 0.0 0.600 o 225 Pipe/Conduit ‘
2,003 30.643 0.361 84.9 0,115 0.09 0.0 0.600 o 225 Pipe/Conduit 8
1.002 12.868 0.026 49%4.9 0.038 0.00 0.0 0.600 o 1500 Pipe/Conduit 8
3.000 37.925 0.181 209.5 0.075 5.00 0.0 0.600 o 300 Pipe/Conduit (]

Network Results Table

PN Rain T.C. US/IL I I.Area Z Base Foul Add Flow Val Cap Flow

(mm/hr) (mins) (m) (ha) Flow (1/s8) (1/s) (1/s) (m/a) (1/s) (1/s)
1.000 50.00 5,31 103.006 0.168 0.0 0.0 0.0 1.86 2106.9 22.7
1.001 50.00 5.44 102.619 0.202 0.0 0.0 0.0 1.90 3365.7 27.4
2.000 50.00 5.44 104.865 0.051 0.0 0.0 0.0 1.00 39.7 6.9
2.001 50.00 5.71 104.712 0.067 0.0 0.0 0.0 1.65 65.7 9.1
2.002 50.00 5.87 104.283 0.117 0.0 0.0 0.0 1.00 39.6 15.8
2.003 50.00 6.23 104.226 0.232 0.0 0.0 0.0 1.42 56.5 31.4
1.002 50.00 6.34 102.591 0.473 0.0 0.0 0.0 1.92 3395.2 64.1
3.000 50.00 5.58 103.977 0.075 0.0 0.0 0.0 1.08 76.5 10.2
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Innovyze Network 2020.1.3

Network Design Table for Surface Network 1

PN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto

(m) (m) (1:X) (ha) {(mins) Flow (l1/s8) (mm) SECT (mm) Design
3.001 12.524 0.031 404.0 0.00° 0.00 0.0 0.600 o 450 Pipe/Conduit ("]
1.003 20.839 0.042 496.2 0.030 0.00 0.0 0.600 o 1500 Pipe/Conduit 8
1.004 19.697 0.039 505.1 0.04¢8 0.00 0.0 0.600 o 1500 Pipe/Conduit ("]
1.005 11.281 0.023 490.5 0.000 0.00 0.0 0.600 o 1500 Pipe/Conduit 8
1.006 21.474 0.043 499.4 0.000 0.00 0.0 0.600 o 1500 Pipe/Conduit (]
1.007 11.233 0.022 510.6 0.057 0.00 0.0 0.600 o 1500 Pipe/Conduit 8
1.008 47.046 0.094 500.5 0.094 0.00 0.0 0.600 o 1500 Pipe/Conduit .
4,000 32.098 0.597 53.8 0.044 5.00 0.0 0.600 o 225 Pipe/Conduit 8
4,001 27.069 0.068 398.1 0.084 0.00 0.0 0.600 o 525 Pipe/Conduit 8
1.009 39.199 0.080 490.0 0.022 0.00 0.0 0.600 o 1500 Pipe/Conduit ("]
1.010 20.544 0.041 501.1 0.068 0.00 0.0 0.600 o 1500 Pipe/Conduit ("]
5.000 31.155 0.663 47.0 0.033 5.00 0.0 0.600 o 225 Pipe/Conduit ("]
5.001 24.755 0.688 36.0 0.068 0.00 0.0 0.600 o 225 Pipe/Conduit 8
5.002 7.704 0.1%8 38.9 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit (]
5.003 6.655 0.139 47.9 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit 8
6.000 37.767 1.511 25.0 0.054 5.00 0.0 0.600 o 225 Pipe/Conduit ‘
6.001 27.458 1.016 27.0 0.068 0.00 0.0 0.600 o 225 Pipe/Conduit 8

Network Results Table

PN Rain T.C. US/IL E I.Area Z Base Foul Add Flow Vel Cap Flow

(mm/hx) (mins)  (m) (ha)  Flow (1/s) (1/s) (1/s) (m/s) (1l/s) (1/s)
3.001 50.00 5.79 103.646 0.084 0.0 0.0 0.0 1.01 159.9 11.4
1.003 49.61  6.52 102.565 0.587 0.0 0.0 0.0 1.92 3390.9 78.9
1.004 49.07 6.69 102.523 0.636 0.0 0.0 0.0 1.90 3360.7 84.5
1.005 48.78  6.79 102.484 0.636 0.0 0.0 0.0 1.93 3410.6 84.5
1.006  48.22  6.98 102.461 0.636 0.0 0.0 0.0 1.91 3379.8 84.5
1.007  47.93  7.08 102.418 0.693 0.0 0.0 0.0 1.89 3342.3 90.0
1.008  46.78  7.49 102.396 0.787 0.0 0.0 0.0 1.91 3376.1 99.7
4.000 50.00 5.30 104.242 0.044 0.0 0.0 0.0 1.79 71.1 6.0
4.001 50.00 5.70 103.345 0.128 0.0 0.0 0.0 1.12 241.7 17.3
1.009 45.88  7.83 102.302 0.937 0.0 0.0 0.0 1.93 3412.3 116.4
1.010  45.42  8.00 102.222 1.005 0.0 0.0 0 1.91 3374.1 123.6
5.000 50.00 5.27 108.172 0.033 0.0 0.0 0.0 1.91 76.1 4.5
5.001 50.00 5.46 107.509 0.101 0.0 0.0 0.0 2.19 87.0 13.7
5.002 50.00 5.52 106.821 0.101 0.0 0.0 0.0 2.10 83.6 13.7
5.003 50.00 5.58 106.624 0.101 0.0 0.0 0.0 1.90 75.4 13.7
6.000 50.00 5.24 111.159 0.054 0.0 0.0 0 2.63 104.5 7.3
6.001 50.00 5.42 109.648 0.122 0.0 0.0 0.0 2.53 100.5 16.5
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Innovyze Network 2020.1.3

Network Design Table for Surface Network 1

PN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto
(m) (m) (1:X) (ha) {(mins) Flow (l1/s8) (mm) SECT (mm) Design
7.000 39.385 0.3%4 100.0 0.083 5.00 0.0 0.600 o 225 Pipe/Conduit 8
8.000 20.526 1.069 19.2 0.121 5.00 0.0 0.600 o 225 Pipe/Conduit ("]
7.001 47.242 0.304 155.4 0.089 0.00 0.0 0.600 o 300 Pipe/Conduit (]
7.002 26.364 0.195 135.2 0.100 0.00 0.0 0.600 o 750 Pipe/Conduit 8
6.002 27,056 0.200 135.3 0.014 0.00 0.0 0.600 o 750 Pipe/Conduit (]
6.003 35.837 0.246 145.7 0.092 0.00 0.0 0.600 o 750 Pipe/Conduit 8
6.004 20.674 0.056 369.2 0.034 0.00 0.0 0.600 o 750 Pipe/Conduit 8
6.005 30.374 0.335 90.7 0.000 0.00 0.0 0.600 o 750 Pipe/Conduit 8
6.006 8.611 0.035 246.0 0.000 0.00 0.0 0.600 o 450 Pipe/Conduit ("]
5.004 6.888 0.053 130.0 0.045 0.00 0.0 0.600 o 450 Pipe/Conduit 8
5.005 30.420 0.317 96.0 0.022 0.00 0.0 0.600 o 450 Pipe/Conduit ("]
5.006 7.929 0.091 87.1 0.021 0.00 0.0 0.600 o 450 Pipe/Conduit 8
5.007 18.585 0.338 58.0 10.033 0.00 0.0 0.600 o 450 Pipe/Conduit (]
5.008 12.502 0.272 46.0 0.000 0.00 0.0 0.600 o 450 Pipe/Conduit 8
5.009 9.280 0.023 403.5 0.087 0.00 0.0 0.600 o 450 Pipe/Conduit 8
5.010 11.131 0.028 3%7.5 0.000 0.00 0.0 0.600 o 450 Pipe/Conduit (]
5.011 19.961 0.139 143.6 0.016 0.00 0.0 0.600 o 450 Pipe/Conduit 8
Network Results Table
PN Rain T.C. US/IL E I.Area Z Base Foul Add Flow Vel Cap Flow
(mm/hz) (mins) (m) (ha) Flow (1l/s) (1/s) (1/s) (m/s) (1/s) (1l/s)
7.000 50.00 5.50 108.550 0.083 0.0 0.0 0.0 1.31 52.0 11.2
8.000 50.00 5.11 110.650 0.121 0.0 0.0 0.0 3.00 119.3 16.4
7.001 50.00 6.13 108.081 0.293 0.0 0.0 0.0 1.26 89.0 39.7
7.002 50.00 6.31 107.327 0.393 0.0 0.0 0.0 2.41 1062.6 53.2
6.002 49.68 6.50 107.132 0.529 0.0 0.0 0.0 2.40 1062.2 171.2
6.003 48.88 6.76 106.932 0.621 0.0 0.0 0.0 2.32 1023.4 82.2
6.004 48.17 6.99 106.686 0.655 0.0 0.0 0.0 1.45 ¢640.8 85.5
6.005 47.67 7.17 106.630 0.655 0.0 0.0 0.0 2.94 1298.8 85.5
6.006 47.36 7.28 106.295 0.655 0.0 0.0 0.0 1.29 205.4 85.5
5.004 47.18 7.34 106.260 0.801 0.0 0.0 0.0 1.78 283.4 102.3
5.005 46.51 7.59 106.207 0.823 0.0 0.0 0.0 2.08 330.1 103.7
5.0086 46.35 7.65 105.890 0.844 0.0 0.0 0.0 2.18 346.6 105.9
5.007 46.03 7.77 105.799 0.877 0.0 0.0 0.0 2.67 425.3 109.3
5.008 45.85 7.84 105.461 0.877 0.0 0.0 0.0 3.01 477.9 109.3
5.009 45.40 7.99 105.189 0.964 0.0 0.0 0.0 1.01 160.0 118.7
5.010 45.00 8.17 105.166 0.964 0.0 0.0 0.0 1.01 161.2 118.7
5.011 44,52 8.37 105.138 0.980 0.0 0.0 0.0 1.69 269.5 118.7
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Innovyze Network 2020.1.3

Network Design Table for Surface Network 1

PN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto
(m) {m) (1:X) <(ha) (mins) Flow (1/s8) (mm) SECT (mm) Design
5.012 13.450 0.157 85.7 0.050 0.00 0.0 0.600 o 450 Pipe/Conduit ]
9.000 41.859 1.231 34.0 0.052 5.00 0.0 0.600 o 225 Pipe/Conduit &
9.001 39.560 1.364 2%.0 0.080 0.00 0.0 0.600 o 225 Pipe/Conduit [
9.002 13.898 0.613 22.7 0.036 0.00 0.0 0.600 o 225 Pipe/Conduit &
10.000 25.064 0.135 185.7 0.000 5.00 0.0 0.600 o 375 Pipe/Conduit 8
9.003 48.787 1.149 42.5 0.089 0.00 0.0 0.500 o 375 Pipe/Conduit &
5.013 18.119 0.045 402.6 0.011 0.00 0.0 0.600 o 450 Pipe/Conduit [
5.014 27.409 0.069 397.2 0.043 0.00 0.0 0.%00 o 450 Pipe/Conduit [ ]
5.015 14.789 0.037 389.7 0.090 0.00 0.0 0.600 o 450 Pipe/Conduit ]
5.0l6 6.471 0.017 380.6 0.011 0.00 0.0 0.600 o 450 Pipe/Conduit é
11.000 24.649 0.325 75.8 0.034 5.00 0.0 0.600 o 225 Pipe/Conduit [
5.017 17.659 0.044 401.3 0.015 0.00 0.0 0.600 o 450 Pipe/Conduit [
5.018 66.144 0.165 400.9 0.090 0.00 0.0 0.600 o 525 Pipe/Conduit 8
5.019 62.798 0.157 400.0 0.119 0.00 0.0 0.600 o 525 Pipe/Conduit 8
5.020 26.670 0.067 398.1 0.035 0.00 0.0 0.600 o 1500 Pipe/Conduit '
5.021 39.257 0.098 400.6 0.000 0.00 0.0 0.600 o 1500 Pipe/Conduit [ ]
Network Results Table
PN Rain T.C. US/IL E I.Area L Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha) Flow (l/s) (1l/s) (1/s) (m/s) (1/s) (1/s)
5.012 44,28 8.47 104.999% 1.030 0.0 0.0 0.0 2.20 349.5 123.5
9.000 50.00 5.31 108.448 0.052 0.0 0.0 0.0 2.25 89.5 7.0
9.001 50.00 5.58 107.217 0.142 0.0 0.0 0.0 2.44 97.0 19.2
9.002 50.00 5.66 105.853 0.178 0.0 0.0 0.0 2.76 109.7 24.1
10.000 50.00 5.31 105.375 0.000 0.0 0.0 0.0 1.33 146.5 0.0
9.003 50.00 5.96 105.240 0.267 0.0 0.0 0.0 2.79 307.9 3e6.2
5.013 43.58 8.77 104.016 1.308 0.0 0.0 0.0 1.01 160.2 154.4
5.014 42.58 9.22 103.9%71 1.351 0.0 0.0 0.0 1.01 161.3 155.8
5.015 42.07 9.47 103.902 1.441 0.0 0.0 0.0 1.01 160.7« 164.2
5.016 41.85 9.57 103.865 1.452 0.0 0.0 0.0 1.04 164.8 1l64.6
11.000 50.00 5.27 104.399 0.034 0.0 0.0 0.0 1.50 59.8 4.6
5.017 41.26 9.86 103.848 1.501 0.0 0.0 0.0 1.01 160.4« 167.7
5.018 39.40 10.85 103.729 1.581 0.0 0.0 0.0 1.11 240.8 169.8
5.019 37.82 11.79 103.564 1.710 0.0 0.0 0.0 1.11 241.1 175.1
5.020 37.4%9 12.00 102.432 1.745 0.0 0.0 0.0 2.14 3788.4 177.2
5.021 37.02 12.31 102.365 1.745 0.0 0.0 0.0 2.14 3776.3 177.2
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Network Design Table for Surface Network 1

PN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto
(m) (m) (1:X) (ha) (mins) Flow (l1/s8) (mm) SECT (mm) Design
5.022 34.015 0.085 400.2 0.076 0.00 0.0 0.600 o 1500 Pipe/Conduit ("]

1.011 44.767 0.089 503.0 0.000 0.00 0.0 0.600 o 1500 Pipe/Conduit 8
1.012 8.914 0.053 168.2 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit ("]

Network R 1 Tabl

PN Rain T.C. US/IL E I.Area I Base Foul Add Flow Vel Cap Flow

(mm/hr) (mins) (m) (ha) Flow (1/s) (1l/s) (1/s) (m/s) (1l/s) (1/s)
5.022 36.62 12.57 102.267 l1.821 0.0 0.0 0.0 2.14 3778.3 180.6
1.011 36.05 12.96 102.182 2.826 0.0 0.0 0.0 1.91 3367.6 275.9
1.012 35.88 13.09 102.093 2.826 0.0 0.0 0.0 1.21 85.5« 275.9
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Innovyze Network 2020.1.3

Online Controls for Surface Network 1

Orifice Manhole: S110, DS/PN: 6.006, Volume (m3): 21.1
Diameter (m) 0.247 Discharge Coefficient 0.600 Invert Level (m) 106.285

Hydro-Brake® Optimum Manhole: S13, DS/PN: 1.012, Volume (m3®): 92.9

Unit Reference MD-SHE-(0278-5000-2200-5000

Design Head (m) 2.200
Design Flow (1/s) 50.0
Flush-Flo™ Calculated
Cbjective Minimise upstream storage
Application Surface
Sump Available Yes
Diameter (mm) 278
Invert Level (m) 102.093
Minimum Outlet Pipe Diameter (mm) 300
Suggested Manhole Diameter (mm) 2100
Control Points Head (m) Flow (l/s)
Design Point (Calculated) 2.200 50.0
Flush-Flo™ 0.658 49.9
Kick-Flo® 1.428 40.6
Mean Flow over Head Range - 43.2

The hydrological calculations have been based on the Head/Discharge relationship for the
Hydro-Brake® Optimum as specified. Should another type of control device other than a
Hydro-Brake Optimum® be utilised then these storage routing calculations will be
invalidated

Depth (m) Flow (l1/s) ([Depth (m) Flow (1/s) |Depth (m) Flow (l1/s) [Depth {(m) Flow (1/s)
0.100 8.7 1.200 46.4 3.000 58.1 7.000 87.6
0.200 28.7 1.400 41.7 3.500 62.6 7.500 90.6
0.300 45.2 1.600 42.9 4.000 66.7 8.000 93.5
0.400 47.9 1.800 45.4 4,500 70.7 8.500 96.3
0.500 49.3 2.000 47.7 5.000 74.4 9.000 99.0
0.600 49.9 2.200 50.0 5.500 77.9 9.500 101.6
0.800 49.6 2.400 52.1 6.000 81.3
1.000 48.5 2,600 54,2 6.500 84.5
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Innovyze Network 2020.1.3

Storage Structures for Surface Network 1

Tank or Pond Manhole: S13, DS/PN: 1.012

Invert Level (m) 103.650
Depth (m) Area (m?) Depth (m) Area (m?) |[Depth (m) Area (m?) |Depth (m) Area (m?2)

0.000 947.9 0.200 1029.2 0.400 1113.4 0.600 1200.5
0.100 988.1 0.300 1070.9 0.500 1156.6 0.750 1267.7

©1982-2020 Innovyze




Barratt Homes Manchester

Page 0

4 Brindley Road
City Park, Manchester

Chipping Lane
Longridge

Cheshire

M16SHQ

Date 01/01/2022
File CHIPPINGS LANE PHASE 2

besigned o/ |

Checked by

Innovyze Network 2020.1.3
Manhole Schedules for Surface Network 1
MH MH MH MH MH Pipe Out Pipes In
Name | CL. (m) |Depth| Connection |Diam.,L*W PN Invert Diameter| PN Invert Diameter Backdrop
(m}) (mm} Level (m) (mm) Level (m) (l!lmr)ug {mm)
$1[105.233(2.227 [Open Manhole 2400 (1.000 103.006 1200
S2[105.924 (3.305|0Open Manhole 2400 (1.001 102.619 1500 |1.000 102.919 1200
815|106.290|1.425|0Open Manhole 1350 |2.000 104.865 225
S16|106.358 |1.646 |0Open Manhole 1350 (2.001 104.712 225 (2.000 104.712 P25
S17|105.854|1.571 |Open Manhole 1350 (2.002 104.283 225(2.001 104.283 225
518 |105.655(1.429 |Open Manhole 1500]2.003 104.226 225(2,002 104.227 225 1
S3[105.961 (3.370 [Open Manhole 2400 (1.002 102.591 1500 |1.001 102.591 1500
2.003 103.865 225
$19|105.531|1.554 |Open Manhole 1800 (3.000 103.977 300
$20(105.820|2.174 |Open Manhole 1500 (3.001 103.646 450 |3.000 103.796 BO0
S4(105.808 [3.243 [Open Manhole 2700(1.003 102.565 1500 |1.002 102.565 1500
3.001 103.615 450
$5(105.622 (3.099 [Open Manhole 2400 (1.004 102.523 1500 |1.003 102.523 1500
56(105.847 (3.363 [Open Manhole 2400(1.005 102.484 1500 |1.004 102.484 1500
S7[105.909 (3.448 [Open Manhole 2400 (1.006 102.461 1500 |1.005 102.461 1500
58(105.721 [3.303 [Open Manhole 2400 (1.007 102.418 1500 |1.006 102.418 1500
$9[105.581 [3.185 [Open Manhole 2400 (1.008 102.396 1500 (1.007 102.396 1600
$21|105.667|1.425 |Open Manhole 1350 (4.000 104.242 225
522|105.259|1.914 |Open Manhole 1800 (4.001 103.345 525 (4.000 103.645 25
510|105.002 |2.700 |Open Manhole 3000 (1.009 102.302 1500 |1.008 102.302 1500
4.001 103.277 525
$11|104.922|2.700 |Open Manhole 3000 (1.010 102.222 1500 (1.009 102.222 1500
523|109.597 (1.425 |Open Manhole 1350(5.000 108.172 225
S241108.947|1.438 |Open Manhole 1500 (5.001 107.509 225(5.000 107.509 P25
S25|108.247|1.426 |Open Manhole 1350 (5.002 106.821 225(5.001 106.821 25
S26|108.049|1.426 |Open Manhole 1350 (5.003 106.624 225(5.002 106.623 P25
8105|112.727|1.568 |Open Manhole 1500 |6.000 111.159 225
S106|111.782|2.134 |Open Manhole 1350 (6.001 109.648 225 (6.000 109.648 P25
S101(110.167|1.617 |Open Manhcle 1350 (7.000 108.550 225
$102|112.243|1.593 |Open Manhole 1500 (8.000 110.650 225
5103 (111.709|3.628 |Open Manhole 2100 |7.001 108.081 300 (7.000 108.156 r25
8.000 109.581 R25 1425
8104 |110.918 |3.591 |Open Manhole 2400 (7.002 107.327 750 (7.001 107.777 BO0
S107|111.491 |4.359 |Open Manhole 2400 (6.002 107.132 750 [6.001 108.632 p25 875
7.002 107.132 750
S108 |111.053 |4.121 |Open Manhole 2400 (6.003 106.932 750 (6.002 106.932 750
$109|110.539|3.853 |Open Manhole 2400 (6.004 106.686 750 (6.003 106.686 750
S109A(110.009 (3.379 [Open Manhole 1800 (6.005 106.630 750 [6.004 106.630 750
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Innovyze Network 2020.1.3
Manhole Schedules for Surface Network 1
MH MH MH MH ME Pipe Out Pipes In
Name | CL. (m) |Depth| Connection |Diam.,L*W PN Invert Diameter PN Invert Dia:Eter Backdrop
(m) (mm) Level (m) {mm) Level (m) {mm} (mm)
$110(108.200|1.905 |Open Manhcle 2400 | 6.006 106.295 450 | 6.005 106.295 750
$27|107.924 |1.664 |Open Manhole 1500| 5.004 106.260 450 | 5.003 106.485 225
6.006 106.260 450
528|107.857 [1.650 |Open Manhole 1500| 5.005 106.207 450 | 5.004 106.207 450
$29(107.540|1.650 |Open Manhole 1500| 5.006 105.890 450 | 5.005 105.890 450
S30|107.449(1.650 |Open Manhole 1500| 5.007 105.799 450 | 5.006 105.799 450
S31|107.646 (2.185 |Open Manhole 1500| 5.008 105.461 450 | 5.007 105.461 450
832 (107.569|2.380 |Open Manhole 1500 | 5.009 105.189 450 | 5.008 105.189 450
$33(107.430|2.264 |Open Manhole 1500 | 5.010 105.166 450 | 5.009 105.166 450
534|107.241 ({2,103 |Open Manhole 1500| 5.011 105,138 450 | 5.010 105.138 450
$35(106.909|1.910 |Open Manhole 1500 | 5.012 104.999 450 | 5.011 104.999 450
546|109.881 (1.433 |Open Manhole 1350 | 9.000 108.448 225
547|108.671 (1.454 |Open Manhole 1350 | 9.001 107.217 225| 9.000 107.217 225
S48 |107.297 |1.444 |Open Manhole 1350 | 9.002 105.853 225| 9.001 105.853 225
5201 |107.005|1.630 |Open Manhole 2100 (10.000 105.375 375
549|106.894 (1.654 |Open Manhole 1350 | 38.003 105.240 375| 9.002 105.240 225
10.000 105.240 375
536 (106.895|2.879 |Open Manhole 1800 | 5.013 104.016 450 | 5.012 104.842 450 826
9.003 104.091 375
537|106.951 ({2.980 |Open Manhole 1800 | 5.014 103.971 450 | 5.013 103.971 450
538 |106.608 (2.706 |Open Manhole 1800 | 5.015 103.902 450 | 5.014 103.902 450
539|106.386 ({2.521 |Open Manhole 1800 | 5.016 103.865 450 | 5.015 103.865 450
$50|105.824 ({1.425 |[Open Manhole 1350 |11.000 104.3%99 225
540|106.262 (2.414 |Open Manhole 1800 | 5.017 103.848 450 | 5.016 103.848 450
11.000 104.074 225 1
541|105.972 (2.243 |Open Manhole 1800 | 5.018 103.729 525 | 5.017 103.804 450
S42|105.729 (2.165 |[Open Manhole 1800 | 5.01¢9 103.564 525 | 5.018 103.564 525
S43(105.566 |3.134 |Open Manhole 2700 | 5.020 102.432 1500 | 5.019 103.407 525
S44 (105.250 |2.885 |Open Manhole 2700 | b.021 102.365 1500 | b.020 102.365 500
S45(104.868 |2.701 |Open Manhole 3000 | 5.022 102,267 1500 | 5.021 102,267 L500
§121104.882 |2.701 |Open Manhole 3000 | 1.011 102.182 1500 | 1.010 102.181 500
5.022 102.182 L500
513 (104.793 |2.700 |Open Manhole 3000 | 1.012 102.093 300 | 1.011 102.083 L5060
$14|102.473 (0.433 |Open Manhole 600 OUTFALL 1.012 102.040 300
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4 Brindley Road Chipping Lane
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Date 01/01/2022 Designed by t

File CHIPPINGS LANE PHASE 2 ... |Checked by

Innovyze Network 2020.1.3

Manhole Schedules for Surface Network 1

MH Manhole Manhole Intersection Intersection Manhole Layout

Name Easting Northing Easting Northing Access (North)

(m) (m) (m) (m)

S1 360045.987 438005.971 360045.987 438005,971 Required

S2 360075.017 437986.678 360075.017 437986.678 Required

515 360020.388 437954.416 360020.388 437954.416 Required

516 360046.459 437953.809 360046.459 437953.808 Required

517 360073.319 437951.095 360073.319 437951.095 Required

518 360082.491 437953.866 360082.491 437953.866 Reguired

S3 360088.830 437983.846 360088.830 437983.846 Required

51% 360117.741 438028.822 360117.741 438028.822 Required

S20 360104.068 437993.447 360104.068 437993.447 Required

S4 360101.424 437981.205 360101.424 437981.205 Required

S5 360121.836 437977.010 360121.836 437977.010 Reguired

S6 360132.313 437993.689 360132.313 437993.689 Required

S7 360137.882 438003.500 360137.882 438003.500 Required

S8 360149.776 438021.379 360149.776 438021.379 Reguired

S9 360154.725 438031.463 360154.725 438031.463 Required
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4 Brindley Road Chipping Lane
City Park, Manchester Longridge
Cheshire M169HQ

Date 01/01/2022 Designed by t

File CHIPPINGS LANE PHASE 2 ... |Checked by

Innovyze Network 2020.1.3

Manhole Schedules for Surface Network 1

MH Manhole Manhole Intersection Intersection Manhole Layout

Name Easting Northing Easting Northing Access (North)

(m) (m) (m) (m)

521 360226,587 438033.057 360226.587 438033.057 Required

S22 360201.714 438053.346 360201.714 438053.346 Required

510 360180.848 438070.590 360180.848 438070.590 Reguired

511 360204.062 438102.176 360204.062 438102.176 Required

523 360304.757 437915.600 360304.757 437915.600 Required

524 360283.654 437892.680 360283.654 437882.680 Reguired

525 360269.253 437872.545 360269.253 437872.545 Required

526 360262.459 437868.913 360262.459 437868.913 Required

S105 360402.238 437825.920 360402.238 437825.920 Required

5106 360366.337 437837.645 360366.337 437837.645 Required

S101 360330.611 437925.0095 360330.611 437925.095 Reguired

5102 360381.960 437894.730 360381.960 437894.730 Required

5103 360363.102 437902.834 360363.102 437902.834 Required

S104 360338.786 437862.331 360338.786 437862.331 Reguired

S107 360338.930 437835.967 360338.930 437835.967 Required
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4 Brindley Road Chipping Lane
City Park, Manchester Longridge
Cheshire M169HQ

Date 01/01/2022 Designed by t

File CHIPPINGS LANE PHASE 2 ... |Checked by

Innovyze Network 2020.1.3

Manhole Schedules for Surface Network 1

MH Manhole Manhole Intersection Intersection Manhole Layout

Name Easting Northing Easting Northing Access (North)

(m) (m) (m) (m)

5108 360317.301 437819.712 360317.301 437819.712 Required

S109 360281.621 437816.363 360281.621 437816.363 Required

5109A 360276.512 437836.396 360276.512 437836.396 Required

S110 360259.497 437861.557 360259.497 437861.557 Required

527 360255.818 437869.342 360255.818 437869.342 Required

528 360249.600 437872.305 360249.600 437872.305 Reguired

529 360226.735 437892.369 360226.735 437882.369 Required

530 360223.678 437899.685 360223.678 437899.685 Required

S31 360237.326 437913.745 360237.326 437913.745 Required

532 360244.782 437923.780 360244.782 437923.780 Required

533 360245.485 437933.033 360245.485 437933.033 Reguired

S34 360238.767 437941.908 360238.767 437941.908 Required

S35 360224.192 437955.546 360224.192 437955.546 Required

546 360322.713 437931.499 360322.713 437931.499 Reguired

S47 360295.411 437963.229 360285.411 437963.229 Required
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4 Brindley Road Chipping Lane
City Park, Manchester Longridge
Cheshire M169HQ

Date 01/01/2022 Designed by t

File CHIPPINGS LANE PHASE 2 ... |Checked by

Innovyze Network 2020.1.3

Manhole Schedules for Surface Network 1

MH Manhole Manhole Intersection Intersection Manhole Layout
Name Easting Northing Easting Northing Access (North)
(m) {m) (m) (m)

548 360270.802 437994,203 360270.802 4379%4.203 Required

S201 360276.515 438011.855 360276.515 438011.955 Required

549 360257.044 437996.173 360257.044 437996.173 Required

536 360217.700 437967.325 360217.700 437967.325 Required

537 360201.357 437959.502 360201.357 437959.502 Required

538 360176.634 437947.669 360176.634 437947.669 Reguired

539 360162.108 437950.453 360162.109 437950.453 Required

550 360135.634 437966.802 360135.634 437966.802 Required

S40 360156.707 437954.016 360156.707 437954.016 Required

541 360168.694 437966.984 360168.694 437966.984 Required

542 360226.103 437999.836 360226.103 437989.836 Reguired

S43 360266.544 438B047.87% 360266.544 438047.879 Required

S44 360268.430 438074.482 360268.430 438074.482 Required

545 360239.322 438100.823 360239.322 438100.823 Reguired

S12 360212.023 438121.115 360212.023 438121.115 Required
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Date 01/01/2022 Designed by _>\
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Innovyze Network 2020.1.3

Manhole Schedules for Surface Network 1

MH Manhole Manhole Intersection Intersection Manhole Layout
Name Easting Northing Easting Northing Access (North)
(m) {m) (m) (m)

S13 360176.651 438148.554 360176.651 438148.554 Required

S14 360175.816 438157.429 No Entry
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STORM SEWER DESIGN

Rainfall Simulation

1:30 year event



Barratt Homes Manchester

Page 0

4 Brindley Road Chipping Lane
City Park, Manchester Longridge
Cheshire M169HQ

File CHIPPINGS LANE PHASE 2 ... |Checked by

Date 01/01/2022 Designed byt

Innovyze Network 2020.1.3

Simulation Criteria for Surface Network 1

Synthetic Rainfall Details

Volumetric Runoff Coeff 0.750 Additional Flow - % of Total Flow 0.000

Areal Reduction Factor 1.000 MADD Factor * 10m?/ha Storage 2.000

Hot Start {(mins) 0 Inlet Coeffiecient 0.800

Hot Start Level (mm) 0 Flow per Person per Day (l/per/day) 0.000

Manhole Headloss Coeff (Global) 0.500 Run Time {mins) 60
Foul Sewage per hectare (1/s) 0.000 Output Interval (mins) 1

Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 2 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Rainfall Model FSR Profile Type Summer
Return Period (years) 2 Cv (Summer) 0.750
Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 18.800 Storm Duration (mins) 30

Ratio R 0.281
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4 Brindley Road Chipping Lane
City Park, Manchester Longridge
Cheshire M169HQ

Date 01/01/2022 Designed by t

File CHIPPINGS LANE PHASE 2 ... |Checked by

Innovyze Network 2020.1.3

Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 1

qimulati o .
Areal Reduction Facter 1.000 Additicnal Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m?/ha Storage 2.000

Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l1/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000

Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 2 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.281

Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 18.800 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm)} 300.0 DVD Status OFF
Analysis Timestep Fine Inertia Status CFF
DTS Status ON

Profile (s) Summer and Winter
Duration(s) (mins) 15, 30, 0, 120, 180, 240, 360, 480, 600,
720, 960, 1440, 2160, 2880, 4320, 5760,

7200, 8640, 10080

Return Pericd(s) (years) 30
Climate Change (%) 0
Water
us/Mu Return Climate First (X) First (¥) First (Z) Overflow Level
PN Name Storm Period Change Surcharge Flood Overflow Act. (m)

1.000 S1 120 wWinter 30 +0% 103.575
1.001 32 120 Winter 30 +0% 103.575
2.000 815 15 Winter 30 +0% 104.964
2.001 816 15 Winter 30 +0% 104.799
2.002 S17 15 Winter 30 +0% 30/15 Summer 104.605
2.003 818 15 Winter 30 +0% 30/15 Summer 104.555
1.002 S3 120 Winter 30 +0% 103.575
3.000 S81% 15 Winter 30 +0% 104.080
3.001 820 15 Winter 30 +0% 103,794
1.003 S4 120 Winter 30 +0% 103.575
1.004 85 120 Winter 30 +0% 103.575
1.005 56 120 Winter 30 +0% 103.575
1.006 S7 120 Winter 30 +0% 103.575
1.007 58 120 Winter 30 +0% 103.576
1.008 39 120 Winter 30 +0% 103.576
4,000 821 15 Winter 30 +0% 104.308
4,001 322 120 Winter 30 +0% 103.576
1.009 S10 120 Winter 30 +0% 103.576
1.010 511 120 Winter 30 +0% 103.575
5.000 $23 15 Winter 30 +0% 108.226
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4 Brindley Road Chipping Lane
City Park, Manchester Longridge
Cheshire M169HQ

Date 01/01/2022 Designed by t

File CHIPPINGS LANE PHASE 2 ... |Checked by

Innovyze Network 2020.1.3

Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 1

Surcharged Flooded Half Drain Pipe
US/MH Depth Volume Flow / Overflow Time Flow Level
PN Name (m) {m?) Cap. (1/s) {mins) (1/s) Status Exceeded
1.000 81 -0.631 0.000 0.01 17.8 OK
1.001 52 -0.544 0.000 0.02 18.6 0K
2.000 S15 -0.126 0.000 0.39 14.2 OK
2.001 s16 -0.138 0.000 0.31 18.8 0K
2.002 s17 0.097 0.000 0.97 31.9 SURCHARGED
2.003 s18 0.104 0.000 1.14 60.1 SURCHARGED
1.002 Ss3 -0.5186 0.000 0.04 44 .1 OK
3.000 $19 -0.187 0.000 0.30 21.3 OK
3.001 520 -0.302 0.000 0.23 23.8 OK
1.003 54 -0.490 0.000 0.03 51.3 OK
1.004 S5 -0.448 0.000 0.03 49.5 OK
1.005 56 -0.409 0.000 0.04 44.2 OK
1.006 S7 -0.386 0.000 0.02 40.5 OK
1.007 58 -0.342 0.000 0.04 39.5 OK
1.008 5% -0.320 0.000 0.02 43.8 OK
4.000 521 -0.159 0.000 0.19 12.3 OK
4.001 522 -0.294 0.000 0.07 13.8 OK
1.009 s10 -0.226 0.000 0.02 38.7 OK
1.010 s11 -0.147 0.000 0.02 29.1 OK
5.000 523 =-0.171 0.000 0.13 9.3 OK
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Date 01/01/2022 Designed by t

File CHIPPINGS LANE PHASE 2 ... |Checked by

Innovyze Network 2020.1.3

Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 1

Water
Us/MH Return Climate First (X) First (Y) First (Z) Overflow Level

PN Name Storm Period Change Surcharge Flood Overflow Act. (m)
5.001 524 15 Winter 30 +0% 107.604
5.002 525 15 Winter 30 +0% 106.931
5.003 326 15 Winter 30 +0% 106.746
6.000 8105 15 Winter 30 +0% 111.218
6.001 S106 15 Winter 30 +0% 109.745
7.000 sS101 15 Winter 30 +0% 108.660
8.000 S102 15 Winter 30 +0% 110.737
7.001 S103 15 Winter 30 +0% 108.327
7.002 8104 15 Winter 30 +0% 107.528
6.002 S107 15 Winter 30 +0% 107.367
6.003 5108 15 winter 30 +0% 107.261
6.004 5109 15 Winter 30 +0% 107.250
6.005 S1092A 15 Winter 30 +0% 107.239%9
6.006 S110 15 Winter 30 +0% 30/15 Summer 107.227
5.004 827 15 Winter 30 +0% 106.539
5.005 328 15 Winter 30 +0% 106.414
5.006 $29 15 Winter 30 +0% 106.180
5.007 530 15 Winter 30 +0% 105.998
5.008 S31 15 Winter 30 +0% 105.699
5.009 832 15 Winter 30 +0% 30/15 Summer 105.659
5.010 S33 15 Winter 30 +0% 30/15 Winter 105.616
5.011 $34 15 Winter 30 +0% 105.421
5.012 S35 15 Winter 30 +0% 105.282
9.000 546 15 Winter 30 +0% 108.511
9.001 S47 15 Winter 30 +0% 107.324
9.002 S48 15 Winter 30 +0% 105.973
10.000 S201 15 Summer 30 +0% 105.375
9.003 549 15 Winter 30 +0% 105.375
5.013 336 30 Winter 30 +0% 30/15 Summer 105.032
5.014 337 30 Winter 30 +0% 30/15 Summer 104.904
5.015 S38 30 Winter 30 +0% 30/15 Summer 104.743
5.016 839 30 Winter 30 +0% 30/15 Summer 104.587
11.000 S50 15 Winter 30 +0% 104.462
5.017 5S40 30 Winter 30 +0% 30/15 Summer 104.435
5.018 S41 30 Winter 30 +0% 30/30 Winter 104,282
5.019% S42 30 Winter 30 +0% 30/30 Winter 104.100
5.020 S43 120 Winter 30 +0% 103.581
5.021 S44 120 Winter 30 +0% 103.580
5.022 545 120 Winter 30 +0% 103.578
1.011 512 120 Winter 30 +0% 103.575
1.012 513 120 Winter 30 +0% 30/15 Summer 103.568

Surcharged Flooded Half Drain Pipe
UsS/MH Depth Volume Flow / Overflow Time Flow Level
PN Name (m) (m?3) Cap. (1/8) {mins) (1/8) Status Exceeded
5.001 524 -0.130 0.000 0.37 29.8 CK
5.002 525 -0.115 0.000 0.47 29.7 014
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Innovyze Network 2020.1.3

Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 1

Surcharged Flooded Half Drain Pipe
Us/MH Depth Volume Flow / Overflow Time Flow Level
PN Name (m) {(m?) Cap. (1/8) {mins) (1/8) Status Exceeded
5.003 $26 -0.103 0.000 0.56 29.5 OK
6.000 8105 -0.166 0.000 0.15 15.3 OK
6.001 S10e6 -0.128 0.000 0.38 35.8 OK
7.000 s101 -0.115 0.000 0.47 23.1 OK
8.000 S102 -0.138 0.000 0.32 34.3 CK
7.001 s103 -0.054 0.000 1.00 83.4 OK
7.002 s104 -0.549 0.000 0.16 109.9 OK
6.002 S107 -0.515 0.000 0.21 149.0 OK
6.003 s108 -0.421 0.000 0.22 168.7 OK
6.004 S109 -0.186 0.000 0.31 139.9 OK
6.005 S5109Aa -0.141 0.000 0.12 112.1 OK
6.006 5110 0.482 0.000 0.69 94.8 SURCHARGED
5.004 527 -0.171 0.000 0.70 118.3 OK
5.005 $28 -0.243 0.000 0.43 122.3 OK
5.006 529 -0.160 0.000 0.74 125.¢6 OK
5.007 530 -0.251 0.000 0.40 131.5 OK
5.008 s$31 -0.212 0.000 0.45 131.5 OK
5.009 532 0.020 0.000 1.56 147.3 SURCHARGED
5.010 533 0.000 0.000 1.47 146.9 SURCHARGED
5.011 834 -0.167 0.000 0.71 148.8 OK
5.012 S35 -0.167 0.000 0.71 157.5 OK
9.000 S46 -0.162 0.000 0.17 14.6 OK
9.001 S47 -0.118 0.000 0.45 41.5 CK
9.002 548 -0.105 0.000 0.55 52.2 CK
10.000 s201 -0.375 0.000 0.00 0.0 OK
9.003 549 -0.240 0.000 0.27 77.8 OK
5.013 336 0.566 0.000 1.69 204.6 SURCHARGED
5.014 3537 0.483 0.000 1.53 209.9 SURCHARGED
5.015 538 0.391 0.000 2.09 221.8 SURCHARGED
5.016 339 0.272 0.000 2.11 223.1 SURCHARGED
11.000 S50 -0.162 0.000 0.17 9.5 OK
5.017 540 0.137 0.000 1.93 229.9 SURCHARGED
5.018 541 0.028 0.000 1.07 235.1 SURCHARGED
5.019 542 0.011 0.000 1.11 243.2 SURCHARGED
5.020 543 -0.351 0.000 0.07 168.6 OK
5.021 S44 -0.285 0.000 0.06 152.7 OK
5.022 545 -0.189 0.000 0.06 135.0 CK
1.011 s12 -0.107 0.000 0.03 78.5 OK
1.012 513 1.175 0.000 0.81 49.8 SURCHARGED
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Innovyze Network 2020.1.3

Surcharged OQutfall Details for Surface Network 1

Outfall Cutfall C. Level I. Level Min D,L W

Pipe Number Name {m) (m) I. Level (mm) (mm)
(m)
1.012 S14 102.473 102.040 0.000 600 0

Datum (m) 102.040 Offset (mins) O

Time Depth| Time Depth| Time Depth| Time Depth| Time Depth| Time Depth
{mins) {m) (mins) {m) (mins) (m) (mins) (m) (mins) (m) {mins) (m)

1 0.520 42 0.520 83 0.520 124 0.520 165 0.520 206 0.520
2 0.520 43 0.520 84 0.520 125 0.520 166 0.520 207 0.520
3 0.520 44 0.520 85 0.520 126 0.520 167 0.520 208 0.520
4 0.520 45 0.520 86 0.520 127 0.520 168 0.520 209 0.520
5 0.520 46 0.520 87 0.520 128 0.520 169 0.520 210 0.520
6 0.520 47 0.520 88 0.520 129 0.520 170 0.520 211 0.520
7 0.520 48 0.520 89 0.520 130 0.520 171 0.520 212 0.520
8 0.520 49 0.520 90 0.520 131 0.520 172 0.520 213 0.520
9 0.520 50 0.520 81 0.520 132 0.520 173 0.520 214 0.520
10 0.520 51 0.520 92 0.520 133 0.520 174 0.520 215 0.520
11 0.520 52 0.520 93 0.520 134 0.520 175 0.520 216 0.520
12 0.520 53 0.520 84 0.520 135 0.520 176 0.520 217 0.520
13 0.520 54 0.520 95 0.520 136 0.520 177 0.520 218 0.520
14 0.520 55 0.520 86 0.520 137 0.520 178 0.520 219 0.520
15 0.520 56 0.520 97 0.520 138 0.520 179 0.520 220 0.520
16 0.520 57 0.520 98 0.520 139 0.520 180 0.520 221 0.520
17 0.520 58 0.520 99 0.520 140 0.520 181 0.520 222 0.520
18 0.520 59 0.520 100 0.520 141 0.520 182 0.520 223 0.520
19 0.520 60 0.520 101 0.520 142 0.520 183 0.520 224 0.520
20 0.520 61 0.520 102 0.520 143 0.520 184 0.520 225 0.520
21 0.520 62 0.520 103 0.520 144 0.520 185 0.520 226 0.520
22 0.520 63 0.520 104 0.520 145 0.520 186 0.520 227 0.520
23 0.520 64 0.520 105 0.520 146 0.520 187 0.520 228 0.520
24 0.520 65 0.520 106 0.520 147 0.520 188 0.520 229 0.520
25 0.520 66 0.520 107 0.520 148 0.520 189 0.520 230 0.520
26 0.520 67 0.520 108 0.520 149 0.520 180 0.520 231 0.520
27 0.520 68 0.520 109 0.520 150 0.520 191 0.520 232 0.520
28 0.520 69 0.520 110 0.520 151 0.520 182 0.520 233 0.520
29 0.520 70 0.520 111 0.520 152 0.520 193 0.520 234 0.520
30 0.520 71 0.520 112 0.520 153 0.520 194 0.520 235 0.520
31 0.520 72 0.520 113 0.520 154 0.520 135 0.520 236 0.520
32 0.520 73 0.520 114 0.520 155 0.520 196 0.520 237 0.520
33 0.520 74 0.520 115 0.520 156 0.520 197 0.520 238 0.520
34 0.520 75 0.520 116 0.520 157 0.520 188 0.520 239 0.520
35 0.520 76 0.520 117 0.520 158 0.520 1899 0.520 240 0.520
36 0.520 77 0.520 118 0.520 159 0.520 200 0.520 241 0.520
37 0.520 78 0.520 119 0.520 160 0.520 201 0.520 242 0.520
38 0.520 79 0.520 120 0.520 161 0.520 202 0.520 243 0.520
39 0.520 80 0.520 121 Q0.520 162 0.520 203 0.520 244 0.520
40 0.520 81 0.520 122 0.520 163 0.520 204 0.520 245 0.520
41 0.520 82 0.520 123 0.520 164 0.520 205 0.520 246 0.520
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Innovyze Network 2020.1.3

Surcharged OQutfall Details for Surface Network 1

Time Depth| Time Depth| Time Depth| Time Depth| Time Depth| Time Depth
{mins) {m) (mins) {m) (mins) {m) {(mins) (m) {mins) (m) {mins) {m)
247 0.520 266 0.520 285 0.520 304 0.520 323 0.520 342 0.520
248 0.520 267 0.520 286 0.520 305 0.520 324 0.520 343 0.520
249% 0.520 268 0.520 287 0.520 306 0.520 325 0.520 344 0.520
250 0.520 269 0.520 288 0.520 307 0.520 326 0.520 345 0.520
251 0.520 270 0.520 289 0.520 308 0.520 327 0.520 346 0.520
252 0.520 271 0.520 290 0.520 309 0.520 328 0.520 347 0.520
253 0.520 272 0.520 291 0.520 310 0.520 329 0.520 348 0.520
254 0.520 273 0.520 292 0.520 311 0.520 330 0.520 349 0.520
255 0.520 274 0,520 293 0.520 312 0.520 331 0.520 350 0.520
256 0.520 275 0.520 294 0.520 313 0.520 332 0.520 351 0.520
257 0.520 276 0.520 295 0.520 314 0.520 333 0.520 352 0.520
258 0.520 277 0.520 296 0.520 315 0.520 334 0.520 353 0.520
259 0.520 278 0.520 297 0.520 316 0.520 335 0.520 354 0.520
260 0.520 279 0.520 298 0.520 317 0.520 336 0.520 355 0.520
261 0.520 280 0.520 299 0.520 318 0.520 337 0.520 356 0.520
262 0.520 281 0.520 300 0.520 319 0.520 338 0.520 357 0.520
263 0.520 282 0.520 301 0.520 320 0.520 339 0.520 358 0.520
264 0.520 283 0.520 302 0.520 321 0.520 340 0.520 359 0.520
265 0.520 284 0.520 303 0.520 322 0.520 341 0.520 360 0.520

Simulation Criteria for Surface Network 1

Volumetric Runoff Coeff 0.750 Additional Flow - % of Total Flow 0.000

Areal Reduction Factor 1.000 MADD Factor * 10m?/ha Storage 2.000

Hot Start (mins) 0 Inlet Coeffiecient (0.800

Hot Start Level (mm) 0 Flow per Person per Day (l/per/day) 0.000

Manhole Headloss Coeff (Global) 0.500 Run Time {mins) 60
Foul Sewage per hectare (1/s) 0.000 Output Interval (mins) 1

Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 2 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR Profile Type Summer
Return Period (years) 2 Cv (Summer) 0.750
Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 18.800 Storm Duration (mins) 30
Ratio R 0.281
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Date 01/01/2022 Designed by t

File CHIPPINGS LANE PHASE 2 ... |Checked by

Innovyze Network 2020.1.3

Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 1

qimulati o .
Areal Reduction Facter 1.000 Additicnal Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m?/ha Storage 2.000

Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l1/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000

Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 2 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.281

Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 18.800 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm)} 300.0 DVD Status OFF
Analysis Timestep Fine Inertia Status CFF
DTS Status ON

Profile (s) Summer and Winter
Duration(s) (mins) 15, 30, 0, 120, 180, 240, 360, 480, 600,
720, 960, 1440, 2160, 2880, 4320, 5760,

7200, 8640, 10080

Return Pericd(s) (years) 30
Climate Change (%) 0
Water
us/Mu Return Climate First (X) First (¥) First (Z) Overflow Level
PN Name Storm Period Change Surcharge Flood Overflow Act. (m)

1.000 S1 240 Winter 30 +0% 103,687
1.001 32 240 Winter 30 +0% 103.687
2.000 815 15 Winter 30 +0% 104.964
2.001 816 15 Winter 30 +0% 104.799
2.002 S17 15 Winter 30 +0% 30/15 Summer 104.605
2.003 818 15 Winter 30 +0% 30/15 Summer 104.555
1.002 S3 240 Winter 30 +0% 103.087
3.000 S81% 15 Winter 30 +0% 104.080
3.001 820 15 Winter 30 +0% 103,794
1.003 S4 240 Winter 30 +0% 103.687
1.004 55 240 Winter 30 +0% 103.687
1.005 56 240 Winter 30 +0% 103.687
1.006 S7 240 Winter 30 +0% 103.687
1.007 S8 240 Winter 30 +0% 103.687
1.008 39 240 Winter 30 +0% 103.687
4,000 821 15 Winter 30 +0% 104.308
4,001 322 240 Winter 30 +0% 103.687
1.009 S10 240 Winter 30 +0% 103.686
1.010 511 240 Winter 30 +0% 103.684
5.000 $23 15 Winter 30 +0% 108.226
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Innovyze Network 2020.1.3

Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 1

Surcharged Flooded Half Drain Pipe
US/MH Depth Volume Flow / Overflow Time Flow Level
PN Name (m) {m?) Cap. (1/s) {mins) (1/s) Status Exceeded
1.000 81 -0.51% 0.000 0.01 10.2 OK
1.001 52 -0.432 0.000 0.01 10.2 0K
2.000 S15 -0.126 0.000 0.39 14.2 OK
2.001 s16 -0.138 0.000 0.31 18.8 0K
2.002 s17 0.097 0.000 0.97 31.9 SURCHARGED
2.003 s18 0.104 0.000 1.14 60.1 SURCHARGED
1.002 Ss3 -0.404 0.000 0.02 23.1 OK
3.000 $19 -0.187 0.000 0.30 21.3 OK
3.001 520 -0.302 0.000 0.23 23.8 OK
1.003 54 -0.378 0.000 0.02 26.6 OK
1.004 S5 -0.336 0.000 0.02 24 .4 OK
1.005 56 -0.297 0.000 0.02 19.7 OK
1.006 S7 -0.274 0.000 0.01 17.1 OK
1.007 58 -0.231 0.000 0.02 17.4 OK
1.008 5% -0.209 0.000 0.01 18.9 OK
4.000 521 -0.159 0.000 0.19 12.3 OK
4.001 522 -0.183 0.000 0.04 8.7 OK
1.009 s10 -0.116 0.000 0.01 25.8 OK
1.010 s11 -0.038 0.000 0.02 30.7 OK
5.000 523 =-0.171 0.000 0.13 9.3 OK
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Innovyze Network 2020.1.3

Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 1

Water
Us/MH Return Climate First (X) First (Y) First (Z) Overflow Level

PN Name Storm Period Change Surcharge Flood Overflow Act. (m)
5.001 524 15 Winter 30 +0% 107.604
5.002 525 15 Winter 30 +0% 106.931
5.003 326 15 Winter 30 +0% 106.746
6.000 8105 15 Winter 30 +0% 111.218
6.001 S106 15 Winter 30 +0% 109.745
7.000 sS101 15 Winter 30 +0% 108.660
8.000 S102 15 Winter 30 +0% 110.737
7.001 S103 15 Winter 30 +0% 108.327
7.002 8104 15 Winter 30 +0% 107.528
6.002 S107 15 Winter 30 +0% 107.367
6.003 5108 15 winter 30 +0% 107.261
6.004 5109 15 Winter 30 +0% 107.250
6.005 S1092A 15 Winter 30 +0% 107.239%9
6.006 S110 15 Winter 30 +0% 30/15 Summer 107.227
5.004 827 15 Winter 30 +0% 106.539
5.005 328 15 Winter 30 +0% 106.414
5.006 $29 15 Winter 30 +0% 106.180
5.007 530 15 Winter 30 +0% 105.998
5.008 S31 15 Winter 30 +0% 105.699
5.009 832 15 Winter 30 +0% 30/15 Summer 105.659
5.010 S33 15 Winter 30 +0% 30/15 Winter 105.616
5.011 $34 15 Winter 30 +0% 105.421
5.012 S35 15 Winter 30 +0% 105.282
9.000 546 15 Winter 30 +0% 108.511
9.001 S47 15 Winter 30 +0% 107.324
9.002 S48 15 Winter 30 +0% 105.973
10.000 S201 15 Summer 30 +0% 105.375
9.003 549 15 Winter 30 +0% 105.375
5.013 336 30 Winter 30 +0% 30/15 Summer 105.032
5.014 337 30 Winter 30 +0% 30/15 Summer 104.904
5.015 S38 30 Winter 30 +0% 30/15 Summer 104.743
5.016 839 30 Winter 30 +0% 30/15 Summer 104.587
11.000 S50 15 Winter 30 +0% 104.462
5.017 5S40 30 Winter 30 +0% 30/15 Summer 104.435
5.018 S41 30 Winter 30 +0% 30/30 Winter 104,282
5.019% S42 30 Winter 30 +0% 30/30 Winter 104.100
5.020 S43 240 Winter 30 +0% 103.704
5.021 S44 240 Winter 30 +0% 103.701
5.022 545 240 Winter 30 +0% 103.694
1.011 512 180 Winter 30 +0% 103.682
1.012 513 180 Winter 30 +0% 30/15 Summer 103.659

Surcharged Flooded Half Drain Pipe
UsS/MH Depth Volume Flow / Overflow Time Flow Level
PN Name (m) (m?3) Cap. (1/8) {mins) (1/8) Status Exceeded
5.001 524 -0.130 0.000 0.37 29.8 CK
5.002 525 -0.115 0.000 0.47 29.7 014
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Date 01/01/2022 Designed by t

File CHIPPINGS LANE PHASE 2 ... |Checked by

Innovyze Network 2020.1.3

Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 1

Surcharged Flooded Half Drain Pipe
us/MH Depth Volume Flow / Overflow Time Flow Lavel
PN Name (m) {m?) Cap. (1/8) (mins) (1/8) Status Exceeded
5.003 S26 -0.103 0.000 0.56 29.5 OK
6.000 8105 -0.166 0.000 0.15 15.3 OK
6.001 S10e6 -0.128 0.000 0.38 35.8 OK
7.000 s101 -0.115 0.000 0.47 23.1 OK
8.000 S102 -0.138 0.000 0.32 34.3 CK
7.001 sS103 -0.054 0.000 1.00 83.4 OK
7.002 8104 -0.549 0.000 0.16 109.9 OK
6.002 S107 -0.515 0.000 0.21 149.0 OK
6.003 5108 -0.421 0.000 0.22 168.7 OK
6.004 S109 -0.186 0.000 0.31 139.9 OK
6.005 S5109Aa -0.141 0.000 0.12 112.1 OK
6.006 5110 0.482 0.000 0.69 94.8 SURCHARGED
5.004 527 -0.171 0.000 0.70 118.3 OK
5.005 528 -0.243 0.000 0.43 122.3 OK
5.006 529 -0.160 0.000 0.74 125.¢6 OK
5.007 530 -0.251 0.000 0.40 131.5 OK
5.008 531 -0.212 0.000 0.45 131.5 OK
5.009 532 0.020 0.000 1.56 147.3 SURCHARGED
5.010 533 0.000 0.000 1.47 146.9 SURCHARGED
5.011 534 -0.167 0.000 0.71 148.8 OK
5.012 S35 -0.167 0.000 0.71 157.5 OK
9.000 S46 -0.162 0.000 0.17 14,86 CK
9.001 S47 -0.118 0.000 0.45 41.5 CK
9.002 548 -0.105 0.000 0.55 52.2 CK
10.000 s201 -0.375 0.000 0.00 0.0 OK
9.003 549 -0.240 0.000 0.27 77.8 OK
5.013 536 0.566 0.000 1.69 204.6 SURCHARGED
5.014 537 0.483 0.000 1.53 209.9 SURCHARGED
5.015 538 0.391 0.000 2.09 221.8 SURCHARGED
5.016 839 0.272 0.000 2.11 223.1 SURCHARGED
11.000 S50 -0.162 0.000 0.17 9.5 OK
5.017 540 0.137 0.000 1.93 229.9 SURCHARGED
5.018 541 0.028 0.000 1.07 235.1 SURCHARGED
5.019 542 0.011 0.000 1.11 243.2 SURCHARGED
5.020 543 -0.228 0.000 0.05 114.6 OK
5.021 S44 -0.164 0.000 0.04 105.0 CK
5.022 545 -0.073 0.000 0.04 96.1 OK
1.011 512 0.000 0.000 0.03 69.3 CK
1.012 513 1.266 0.000 0.81 49.9 SURCHARGED
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Cheshire M169HQ
Date 01/01/2022 Designed by t

Innovyze Network 2020.1.3

Simulation Criteria for Surface Network 1

Synthetic Rainfall Details

Volumetric Runoff Coeff 0.750 Additional Flow - % of Total Flow 0.000

Areal Reduction Factor 1.000 MADD Factor * 10m?/ha Storage 2.000

Hot Start {(mins) 0 Inlet Coeffiecient 0.800

Hot Start Level (mm) 0 Flow per Person per Day (l/per/day) 0.000

Manhole Headloss Coeff (Global) 0.500 Run Time {mins) 60
Foul Sewage per hectare (1/s) 0.000 Output Interval (mins) 1

Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 2 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Rainfall Model FSR Profile Type Summer
Return Period (years) 2 Cv (Summer) 0.750
Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 18.800 Storm Duration (mins) 30

Ratio R 0.281
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Date 01/01/2022 Designed by t

File CHIPPINGS LANE PHASE 2 ... |Checked by

Innovyze Network 2020.1.3

Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 1

qimulati o .
Areal Reduction Facter 1.000 Additicnal Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m?/ha Storage 2.000

Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l1/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000

Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 2 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.281

Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 18.800 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm)} 300.0 DVD Status OFF
Analysis Timestep Fine Inertia Status CFF
DTS Status ON

Profile (s) Summer and Winter
Duration(s) (mins) 15, 30, 0, 120, 180, 240, 360, 480, 600,
720, 960, 1440, 2160, 2880, 4320, 5760,

7200, 8640, 10080

Return Pericd(s) (years) 100
Climate Change (%) 30
Water
uUs/MH Raturn Climate First (X) First (¥) First (2Z) Overflow ILevel
PN Name Storm Period Change Surcharge Flood Overflow Act. {m)

1.000 S1 240 Winter 100 +30% 104.072
1.001 82 240 Winter 100 +30% 104.072
2.000 815 15 Winter 100 +30% 100/15 Summer 105.304
2.001 S16 15 Winter 100 +30% 100/15 Summer 105.258
2.002 S17 15 Winter 100 +30% 100/15 Summer 105.189
2.003 S18 15 Winter 100 +30% 100/15 Summer 105.083
1.002 S3 240 Winter 100 +30% 104.071
3.000 S19 15 Winter 100 +30% 104.129
3.001 S20 240 Winter 100 +30% 104,071
1.003 S4 240 Winter 100 +30% 100/180 Winter 104.071
1.004 85 240 Winter 100 +30% 100/120 Winter 104.072
1.005 56 240 Winter 100 +30% 100/120 Winter 104.072
1.006 57 240 Winter 100 +30% 100/120 Winter 104.072
1.007 58 240 Winter 100 +30% 100/120 Winter 104.072
1.008 59 240 Winter 100 +30% 100/120 Summer 104.072
4.000 821 15 Winter 100 +30% 104.329
4,001 822 240 Winter 100 +30% 100/60 Winter 104.072
1.009 S10 240 Winter 100 +30% 100/60 Summer 104.072
1.010 811 240 Winter 100 +30% 100/30 Winter 104.072
5.000 823 15 Winter 100 +30% 108.244
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Innovyze Network 2020.1.3

Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 1

Surcharged Flooded Half Drain Pipe
US/MH Depth Volume Flow / Overflow Time Flow Level
PN Name (m) {m?) Cap. (1/s) {mins) (1/s) Status Exceeded
1.000 81 -0.134 0.000 0.01 16.8 OK
1.001 52 -0.047 0.000 0.01 14.9 0K
2.000 S15 0.214 0.000 0.57 20.8 SURCHARGED
2.001 s16 0.321 0.000 0.50 30.7 SURCHARGED
2.002 s17 0.681 0.000 1.39 45.7 SURCHARGED
2.003 s18 0.642 0.000 1.865 87.3 SURCHARGED
1.002 S3 -0.020 0.000 0.03 37.5 OK
3.000 519 -0.148 0.000 0.50 35.1 OK
3.001 520 -0.025 0.000 0.10 9.7 OK
1.003 54 0.006 0.000 0.03 46.3 SURCHARGED
1.004 S5 0.049 0.000 0.03 47.1 SURCHARGED
1.005 56 0.088 0.000 0.04 42.6 SURCHARGED
1.006 S7 0.111 0.000 0.02 40.6 SURCHARGED
1.007 58 0.154 0.000 0.04 41.7 SURCHARGED
1.008 5% 0.176 0.000 0.02 48.9 SURCHARGED
4.000 521 -0.138 0.000 0.31 20.7 OK
4.001 S22 0.202 0.000 0.07 14.3 SURCHARGED
1.009 s10 0.270 0.000 0.02 55.5 SURCHARGED
1.010 S11 0.350 0.000 0.03 56.7 SURCHARGED
5.000 823 -0.153 0.000 0.22 15.6 OK
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Innovyze Network 2020.1.3

Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 1

Us/MH Return Climate First (X) First (Y) First (Z) Overflow
PN Name Storm Period Change Surcharge Flood Overflow Act.

5.001 524 15 Winter 100 +30%
5.002 525 15 Winter 100 +30%
5.003 526 15 Winter 100 +30%
6.000 S105 15 Winter 100 +30%
6.001 S106 15 Winter 100 +30%
7.000 8101 15 Winter 100 +30% 100/15 Summer
8.000 $S102 15 Winter 100 +30%
7.001 S103 15 Winter 100 +30% 100/15 Summer
7.002 85104 30 Winter 100 +30%
6.002 8107 30 Winter 100 +30% 100/30 Winter
6.003 8108 30 Winter 100 +30% 100/15 Winter
6.004 S109 30 Winter 100 +30% 100/15 Summer
6.005 S109A 30 Winter 100 +30% 100/15 Summer
6.006 S110 30 Winter 100 +30% 100/15 Summer
5.004 8527 30 Winter 100 +30% 100/30 Winter
5.005 528 30 Winter 100 +30% 100/30 Winter
5.006 S529 30 Winter 100 +30% 100/15 Winter
5.007 530 30 Winter 100 +30% 100/15 Winter
5.008 S$31 30 Winter 100 +30% 100/15 Summer

5.009 832 30 Winter 100 +30% 100/15 Summer
5.010 533 30 Winter 100 +30% 100/15 Summer
5.011 $34 30 Winter 100 +30% 100/15 Summer

5.012 S35 30 Winter 100 +30% 100/15 Summer
9.000 546 15 Winter 100 +30%
9.001 S47 15 Winter 100 +30%
9.002 548 30 Winter 100 +30% 100/30 Winter
10.000 S201 30 wWinter 100 +30% 100/15 Winter
9.003 549 30 Winter 100 +30% 100/15 Winter
5.013 836 30 Winter 100 +30% 100/15 Summer
5.014 $37 30 Winter 100 +30% 100/15 Summer
5.015 538 30 Winter 100 +30% 100/15 Summer
5.016 S$39 30 Winter 100 +30% 100/15 Summer
11.000 S50 30 Winter 100 +30% 100/15 Summer
5.017 S40 30 Winter 100 +30% 100/15 Summer
5.018 S41 30 Winter 100 +30% 100/15 Summer
5.019 S42 30 Winter 100 +30% 100/15 Summer
5.020 543 240 Winter 100 +30% 100/120 Winter
5.021 S44 240 Winter 100 +30% 100/60 Winter
5.022 545 240 Winter 100 +30% 100/60 Summer
1.011 512 240 Winter 100 +30% 100/30 Winter
1.012 513 240 Winter 100 +30% 100/15 Summer
Water Surcharged Flooded Half Drain Pipe
US/MH Level Depth Volume Flow / Overflow Time Flow
PN Name (m) (m) (m3) Cap. (1/8) {(mins) {1/8) Status
5.001 524 107.638 -0.095 0.000 0.62 50.0 OK
5.002 525 106.975 -0.071 0.000 0.79 45.8 OK
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Innovyze Network 2020.1.3

Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 1

Water Surcharged Flooded Half Drain Pipe
US/MH level Depth Volume Flow / Overflow Tima Flow
PN Name (m) (m) (m3) Cap. (1/8) (mins) (1/8) Status
5.003 526 106.788 -0.051 0.000 0.94 49.4 OK
6.000 S105 111.237 -0.147 0.000 0.26 25.7 CK
6.001 8106 109.780 -0.093 0.000 0.64 60.0 CK
7.000 sS101 109.009 0.234 0.000 0.75 36.8 SURCHARGED
8.000 S102 110.768 -0.107 0.000 0.53 57.6 CK
7.001 s103 108.787 0.406 0.000 1.53 128.1 SURCHARGED
7.002 S104 107.942 -0.135 0.000 0.21 146.3 OK
6.002 S107 107.932 0.050 0.000 0.26 183.6 SURCHARGED
6.003 8108 107.917 0.235 0.000 0.24 185.8 SURCHARGED
6.004 S109 107.899 0.463 0.000 0.32 143.9 SURCHARGED
6.005 S5109A 107.884 0.504 0.000 0.15 135.5 SURCHARGED
6.006 $S110 107.867 1.122 0.000 0.97 133.5 SURCHARGED
5.004 527 106.755 0.045 0.000 1.00 168.8 SURCHARGED
5.005 S28 106.712 0.055 0.000 0.61 172.5 SURCHARGED
5.006 529 106.605 0.265 0.000 1.01 170.9 SURCHARGED
5.007 5§30 106.555 0.306 0.000 0.54 177.5 SURCHARGED
5.008 S31 106.461 0.550 0.000 0.61 180.3 SURCHARGED
5.009 532 106.393 0.754 0.000 2.02 190.8 SURCHARGED
5.010 S33 106.284 0.668 0.000 1.93 193.0 SURCHARGED
5.011 S34 106.176 0.588 0.000 0.94 196.7 SURCHARGED
5.012 S35 106.064 0.615 0.000 0.92 204.7 SURCHARGED
9.000 S46 108.531 -0.142 0.000 0.29 24,5 OK
9,001 547 107.3686 -0.076 0.000 0.76 69.6 OK
9.002 548 106.161 0.083 0.000 0.75 71.3 SURCHARGED
10.000 S201 106.003 0.253 0.000 0.04 5.0 SURCHARGED
9.003 549 106.006 0.391 0.000 0.34 96.5 SURCHARGED
5.013 536 105.942 1.476 0.000 2.17 262.2 SURCHARGED
5.014 537 105.725 1.304 0.000 1.98 271.0 SURCHARGED
5.015 338 105.457 1.105 0.000 2.71 288.5 SURCHARGED
5.016 539 105.194 0.87% 0.000 2.75 291.1 SURCHARGED
11.000 S50 104.949 0.325 0.000 0.22 12.0 SURCHARGED
5.017 840 104.%29 0.631 0.000 2.54 302.4 SURCHARGED
5.018 S41 104.645 0.391 0.000 1.45 318.9 SURCHARGED
5.019 S42 104.294 0.205 0.000 1.56 342 .6 SURCHARGED
5.020 543 104.074 0.142 0.000 0.08 190.8 SURCHARGED
5.021 S44 104.073 0.208 0.000 0.07 185.9 SURCHARGED
5.022 545 104.073 0.306 0.000 0.08 186.8 SURCHARGED
1.011 512 104.072 0.390 0.000 0.10 228.5 SURCHARGED
1.012 S13 104.071 1.678 0.000 0.81 49.9 SURCHARGED
UsS/MH Level
PN Name Exceeded
5.001 524
5.002 525
5.003 S26
6.000 S105
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Innovyze Network 2020.1.3

Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 1

US/MH Level
PN Name Exceeded

6.001 S106
7.000 sS101
8.000 s102
7.001 35103
7.002 s104
6.002 S107
6.003 8108
6.004 S109
6.005 5109A
6.006 S110
5.004 527
5.005 528
5.006 529
5.007 530
5.008 531
5.009 532
5.010 S33
5.011 534
5.012 535
9.000 S46
9.001 847
9.002 548
10.000 S201
9.003 549
5.013 536
5.014 537
5.015 538
5.016 539
11.000 550
5.017 540
5.018 541
5.018 542
5.020 S43
5.021 844
5.022 545
1.011 512
1.012 513
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Innovyze Network 2020.1.3

STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Surface Network 3

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales

Return Pericd (years) 2 PIMP (%) 100

M5-60 (mm) 18.800 Add Flow / Climate Change (%) 0

Ratio R 0.281 Minimum Backdrop Height (m) 0.200

Maximum Rainfall (mm/hr) 50 Maximum Backdrop Height (m) 1.500

Maximum Time of Concentration (mins) 30 Min Design Depth for Optimisation (m) 1.200
Foul Sewage (1/s/ha) 0.000 Min Vel for Auto Design only (m/s) 1.00

Volumetric Runoff Coeff. 0.750 Min Slope for Optimisation (1:X) 500

Designed with Level Soffits

Network Design Table for Surface Network 3

« - Indicates pipe capacity < flow

PN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto

{m) {m) {(1:X) (ha) (mins) Flow (l1/s) (mm) SECT (mm) Design
1.000 18.574 0.113 164.4 0.129 5.00 0.0 0.600 o 225 Pipe/Conduit &
1.001 21.020 0.127 165.5 0.023 0.00 0.0 0.600 o 225 Pipe/Conduit g
1.002 38.591 0.234 164.9 0.082 0.00 0.0 0.600 o 300 Pipe/Conduit g
2.000 20.496 0.637 32.2 0.052 5.00 0.0 0.600 o 225 Pipe/Conduit o]
2.001 20.288 0.630 32.2 0.047 0.00 0.0 0.600 o 225 Pipe/Conduit C?
2,002 33.160 1,079 30.7 0.028 0.09 0.0 0.600 o 225 Pipe/Conduit o
1.003 32.000 0.905 35.4 0.084 0.00 0.0 0.600 o 300 Pipe/Conduit g
1.004 18.105 0.540 33.5 0.031 0.00 0.0 0.600 o 300 Pipe/Conduit g
1.005 21.220 0.633 33.5 0.055 0.00 0.0 0.600 o 300 Pipe/Conduit g

Network Results Table

PN Rain T.C. US/IL & I.Area Z Base Foul Add Flow Vel Cap Flow

(mm/hr) (mins) (m} (ha) Flow (1/s) (1/s) (1/8) (m/8) (1/8) (1/s)
1.000 50.00 5.30 113,750 0.129 0.0 0.0 0.0 1.02 40.4 17.5
1.001 50.00 5.65 113.637 0.152 0.0 0.0 0.0 1.01 40.3 20.6
1.002 50.00 6.18 113.435 0.234 0.0 0.0 0.0 1.22 86.3 31.7
2.000 50.00 5.15 115.622 0.052 0.0 0.0 0.0 2.31 92.0 7.0
2.001 50.00 5.29 114.985 0.099 0.0 0.0 0.0 2.31 92.0 13.4
2.002 50.00 5.53 114.355 0.127 0.0 0.0 0.0 2.37 94.2 17.2
1.003 50.00 6.38 113.201 0.445 0.0 0.0 0.0 2.65 187.5 60.3
1.004  49.71  6.49 112.296 0.476 0.0 0.0 0.0 2.72 192.6 64.1
1.005 49.30 6.62 111.756 0.531 0.0 0.0 0.0 2.72 192.6 70.9
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Innovyze Network 2020.1.3

Network Design Table for Surface Network 3

PN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto

(m) (m) (1:X) (ha) {(mins) Flow (l1/s8) (mm) SECT (mm) Design
1.006 26.149 0.972 26.9 0.030 0.00 0.0 0.600 o 300 Pipe/Conduit g
1.007 14.101 0.463 30.5 0.032 0.00 0.0 0.600 o 450 Pipe/Conduit o
3.000 66.749 1.420 47.0 0.081 5.00 0.0 0.600 o 225 Pipe/Conduit )
1.008 11.314 0.343 33.0 0.089 0.00 0.0 0.600 o 450 Pipe/Conduit g
1.009 75.5%8 2.291 33.0 0.107 0.00 0.0 0.600 o 450 Pipe/Conduit 8
1.010 19.351 0.586 33.0 0.150 0.00 0.0 0.600 o 450 Pipe/Conduit &
4.000 20.774 0.472 44.0 0.094 5.00 0.0 0.600 o 150 Pipe/Conduit i)
4.001 31.984 0.727 44.0 0.024 0.00 0.0 0.600 o 150 Pipe/Conduit &
4.002 15.379 0.349 44.1 0.087 0.00 0.0 0.600 o 150 Pipe/Conduit 8
1.011 ©.311 0.023 404.8 0.000 0.00 0.0 0.600 o 1500 Pipe/Conduit g
5.000 33.973 0.085 399.7 0.120 5.00 0.0 0.600 o 1500 Pipe/Conduit &
5.001 19.633 0.049 400.7 0.096 0.00 0.0 0.600 o 1500 Pipe/Conduit o
1.012 62.392 0.156 399.9 0.058 0.00 0.0 0.600 o 1500 Pipe/Conduit o
1.013 17.480 0.044 397.3 0.054 0.00 0.0 0.600 o 1500 Pipe/Conduit o
1.014 12.998 0.078 166.6 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit (]

Network Results Table

PN Rain T.C. US/IL = I.Area % Base Foul Add Flow Vel Cap Flow

(mm/hr) (mins) {m) (ha) Flow (1/s8) (1/s) (1/s) (m/s) (1/s) (l/s)
1.006 48.86 6.76 111.123 0.561 0.0 0.0 0.0 3.04 215.1 74.2
1.007 48.67 6.82 110.001 0.593 0.0 0.0 0.0 3.69 587.6 78.2
3.000 50.00 5.58 112.437 0.081 0.0 0.0 0.0 1.91 76.1 11.0
1.008 48 .51 6.88 109.538 0.763 0.0 0.0 0.0 3.55 564.5 100.2
1.009 47,48 7.23 109,194 0.870 0.0 0.0 0.0 3.55 564.4 111.9
1.010 47.23 7.32 105.438 1.020 0.0 0.0 0.0 3.55 5He4.2 130.5
4.000 50.00 5.23 109.677 0.094 0.0 0.0 0.0 1.52 26.9 12.7
4.001 50.00 5.58 107.728 0.118 0.0 0.0 0.0 1.52 26.9 16.0
4.002 50.00 5.75 105.501 0.205 0.0 0.0 0.0 1.52 26.9%« 27.8
1.011 47.02 7.40 103.802 1.225 0.0 0.0 0.0 2.13 3756.4 156.0
5.000 50.00 5.26 103.912 0.120 0.0 0.0 0.0 2.14 3780.6 16.2
5.001 50.00 5.42 103.827 0.216 0.0 0.0 0.0 2.14 3775.9 29.2
1.012 45.73 7.88 103.778 1.499 0.0 0.0 0.0 2.14 3779.3 185.7
1.013 45,39 8.02 103.622 1.553 0.0 0.0 0.0 2,15 37%2.1 190.9
1.014 44.85 8.23 103.578 1.553 0.0 0.0 0.0 1.01 40.2« 190.9
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Innovyze Network 2020.1.3

Online Controls for Surface Network 3

Depth/Flow Relationship Manhole: S324, DS/PN: 1.014, Volume (m®*): 48.8

Invert Level (m) 103.578

Depth (m) Flow (1/s8) ([Depth (m) Flow (1/s) |Depth {(m) Flow (1/s) |Depth {(m) Flow (1/s)

0.100 7.9700 0.800 34,6400 2.000 33.5200 3.800 46.2000
0.200 17.9600 1.000 32.1700 2.200 35.1600 4.200 48.5800
0.300 26.1200 1.200 30.5300 2.400 36.7200 4.600 50.8400
0.400 31,6700 1.400 29,7200 2.600 38.2200 5.000 53.0000
0.500 34.7400 1.600 29.9800 3.000 41.0500
0.600 35.8600 1.800 31.8000 3.400 43.7000
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Innovyze Network 2020.1.3

Storage Structures for Surface Network 3

Tank or Pond Manhole: S324, DS/PN: 1.014
Invert Level (m) 106.350
Depth (m) Area (m?) ([Depth (m) Area (m?)

0.000 451.4 0.800 1004.1
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Innovyze Network 2020.1.3
Manhole Schedules for Surface Network 3
MH MH MH MH ME Pipe Out Pipes In
Name | CL. (m) |Depth| Connection |Diam.,L*W| PN Invert Diameter PN Invert Diameter Backdrop
(m) (mm) Level (m) {zm) Level (m) (mm) (mm)
S$301|116.010|2.260 |Open Manhcle 1800 (1.000 113.750 225
$302(115.684|2.047 |Open Manhole 1800 |1.001 113.637 225(1.000 113.637 2P5
S303|115.415|1.980 |Open Manhole 1800 |1.002 113.435 300 (1.001 113.510 225
S304|117.197 |1.575 |Open Manhole 1350 |2.000 115.622 225
8305(116.721|1.736 |Open Manhole 1350(2.001 114.985 225(2.000 114.985 225
S306(116.084|1.729 |Open Manhole 1350 (2.002 114.355 225 (2.001 114.355 2P5
S$307(115.067|1.866 |Open Manhole 1800 (1.003 113.201 300 (1.002 113.201 3000
2.002 113.276 225
S308(114.042|1.746 |Open Manhole 1350 (1.004 112,296 300(1.003 112,296 300
$309|113.576|1.820 |Open Manhole 1350(1.005 111.756 300 (1.004 111,756 300
$310(113.216|2.093 |Open Manhole 1350 (1.006 111.123 300 (1.005 111.123 300
S$311|113.012|3.011 |Open Manhole 1500 |1.007 110.001 450 (1.006 110.151 300
S$312|114.027|1.590 |Open Manhole 1500 |3.000 112.437 225
$313(113.198|3.660 |Open Manhole 1800 |1.008 109.538 450 |1.007 109.538 450
3.000 111.017 225 1254
5314 |112.916 |3.722 |Open Manhole 1800 |1.009 109.194 450 (1.008 109.1935 4550 1
S$315|111.041 |5.603 |Open Manhole 1800 |1.010 105.438 450 (1.008 106.903 450 1465
5$316|111.170|1.493 |Open Manhole 1350|4.000 109.677 150
$317(110.773|3.045 |Open Manhole 1200 (4.001 107.728 150 (4.000 109.205 150 1477
5318 |110.263 |4.762 |Open Manhole 1350 |4.002 105.501 150 (4.001 107.001 150 1500
5$319|110.208 | 6.406 |Open Manhole 3000 |1.011 103.802 1500 |1.010 104.852 450
4.002 105.152 150
$320|109.345|5.433 |Open Manhole 3000 |5.000 103.912 1500
5321|109.856 |6.029 |OCpen Manhole 3000 |5.001 103.827 1500 |5.000 103.827 1500
5322 |109.780|6.002 |Open Manhole 3000 |1.012 103.778 1500 |1.011 103.779 1500 1
5.001 103.778 1500
$323(107.270|3.648 |Open Manhole 3000(1.013 103.622 1500 |1.012 103.622 1500
5324 |106.860 |3.282 [Open Manhole 3000 |1.014 103.578 225(1.013 103.578 1500
$325(103.900|0.400 |Open Manhole 0 OUTFALL 1.014 103,500 2pP5
MH Manhole Manhole Intersection Intersection Manhcle Layout
Name Easting Northing Easting Northing Access (North)
(m} (m) (m) (m)
S301 360511.561 437893.841 360511.561 437893.841 Required
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Innovyze Network 2020.1.3
Manhole Schedules for Surface Network 3
MH Manhole Manhole Intersection Intersection Manhole Layout
Name Easting Northing Easting Northing Access (North)
(m) (m) (m) (m)
$302 360496,828 437882.530 360496.828 437882,530 Required
5303 360484.705 437865.358 360484.705 437865.358 Required
5304 360540.687 437834.207 360540.687 437834.207 Required
5305 360524.091 437822.179 360524,091 437822,179 Required
§306 360503.953 437819.724 360503.953 437819.724 Required
3307 360472.084 437828.889 360472.084 437828.889 Required
5308 360441.233 437837.603 360441.293 437837.603 Required
5309 360429.491 437851.332 360429.491 437851.332 Required
S310 360424.950 437872.060 360424.950 437872.060 Required
5311 360414.973 4378896.231 360414.973 437896.231 Required
3312 360465.454 437958.539 360465.454 437958.539 Required
S313 360426.523 437904.320 360426.523 437904.320 Required
5314 360420.446 437913.864 360420.446 437913.864 Required
5315 360379.843 437977.633 360379.843 437977.633 Required
5316 360422.942 438021.553 360422.942 438021.553 Required
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Innovyze Network 2020.1.3

Manhole Schedules for Surface Network 3

MH Manhole Manhole Intersection Intersection Manhole Layout

Name Easting Northing Easting Northing Access (North)

(m} (m) (m) (m)

8317 360402,923 438016.002 360402,923 438016.002 Required

5318 360374.989 438000.425 360374.989 438000.425 Required

5319 360364.3%90 437989.281 360364.3920 437989.281 Required

5320 360314,485 437963.005 360314.485 437963.005 Required

§321 360343.099 437981.320 360343.099 437981.320 Required

8322 360357.105 437995.079 360357.105 437995.079 Required

5323 360316.597 438042.533 360316.597 438042.533 Required

5324 360305.768 438056.255 360305.768 438056.255 Required

5325 360295.300 438063.960 No Entry
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Network 2020.1.3

Innovyze
Simulation Criteria for Surface Network 3
Volumetric Runoff Coeff 0.750 Additional Flow - % of Total Flow 0.000
Areal Reduction Factor 1.000 MADD Factor * 10m?/ha Storage 2.000
Hot Start {(mins) 0 Inlet Coeffiecient 0.800
Hot Start Level (mm) 0 Flow per Person per Day (l/per/day) 0.000
Manhole Headloss Coeff (Global) 0.500 Run Time {mins) 60
Foul Sewage per hectare (1/s) 0.000 Output Interval (mins) 1

Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 1 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR Profile Type Summer
Return Period (years) 2 Cv (Summer) 0.750
Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 18.800 Storm Duration (mins) 30

Ratio R 0.281
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Innovyze Network 2020.1.3

Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 3

qimulati o .
Areal Reduction Facter 1.000 Additicnal Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m?/ha Storage 2.000

Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l1/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000

Number of Input Hydrographs 0 Number of Storage Structures 1

Number of Online Controls 1 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR Ratio R 0.281
Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 18.800 Cv (Winter) 0.840
Margin for Flood Risk Warning {(mm) 300.0 DVD Status ON
Analysis Timestep Fine Inertia Status ON
DTS Status ON
Profile (s) Summer and Winter
Duration(s) (mins) 15, 30, 0, 120, 180, 240, 360, 480, 600,

720, 960, 1440, 2160, 2880, 4320, 5760,
7200, 8640, 10080

Return Pericd(s) (years) 30
Climate Change (%) 0
Water
uUs/MH Return Climate First (X) First (¥) First (Z) Overflow Level
PN Name Storm Period Change Surcharge Flood Overflow Ack. (m)

1.000 S301 15 Winter 30 +0% 30/15 Winter 113.980
1.001 S302 15 Winter 30 +0% 30/15 Summer 113.878
1.002 8303 15 Winter 30 +0% 113.634
2.000 8304 15 Winter 30 +0% 115.686
2.001 S305 15 Winter 30 +0% 115.077
2.002 S306 15 Winter 30 +0% 114.458
1.003 sS307 15 Winter 30 +0% 113.390
1.004 S308 15 Winter 30 +0% 112.499
1.005 8309 15 Winter 30 +0% 111.973
1.006 8310 15 Winter 30 +0% 111.328
1.007 8311 15 Winter 30 +0% 110.205
3.000 8312 15 Winter 30 +0% 112.524
1.008 S313 15 Winter 30 +0% 109.800
1.009 S314 15 Winter 30 +0% 109.405
1.010 S315 15 Winter 30 +0% 105.701
4.000 8316 15 Winter 30 +0% 30/15 Winter 109.837
4.001 8317 15 Winter 30 +0% 30/15 Summer 108.213
4.002 sS318 15 Winter 30 +0% 30/15 Summer 106.824
1.011 8319 120 Winter 30 +0% 30/120 Winter 105.336
5.000 8320 120 Winter 30 +0% 105.336
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Innovyze Network 2020.1.3

Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 3

Surcharged Flooded Half Drain Pipe
US/MH Depth Volume Flow / Overflow Time Flow Level
PN Name (m) {m?) Cap. (1/s) {mins) (1/s) Status Exceeded
1.000 8301 0.005 0.000 0.85 34.5 SURCHARGED
1.001 8302 0.016 0.000 1.08 39.4 SURCHARGED
1.002 s303 -0.101 0.000 0.76 60.5 OK
2.000 s304 -0.161 0.000 0.18 14.7 0K
2.001 8305 -0.133 0.000 0.35 28.9 0K
2.002 8306 -0.122 0.000 0.42 37.2 OK
1.003 8307 -0.111 0.000 0.70 1192.8 OK
1.004 sS308 -0.097 0.000 0.78 129.0 OK
1.005 8309 -0.083 0.000 0.86 144.5 OK
1.006 8310 -0.095 0.000 0.79 152.9 OK
1.007 s311 -0.246 0.000 0.42 161.4 OK
3.000 8312 -0.138 0.000 0.31 22.8 OK
1.008 5313 -0.188 0.000 0.63 208.0 OK
1.009 5314 -0.239 0.000 0.45 235.6 CK
1.010 8315 -0.187 0.000 0.64 274.4 OK
4.000 3316 0.010 0.000 1.01 25.7 SURCHARGED
4.001 8317 0.335 0.000 1.21 31.2 SURCHARGED
4,002 8318 1.173 0.000 2.07 51.3 SURCHARGED
1.011 8318 0.034 0.000 0.10 127.1 SURCHARGED
5.000 8320 -0.076 0.000 0.00 8.4 OK

©1982-2020 Innovyze




Barratt Homes Manchester Page 3

4 Brindley Road
City Park, Manchester
Cheshire M169HQ

Date 28/09/2021 09:43 Designed by-
File CHIPPING LANE 21.09.21.MDX

Checked by

Innovyze Network 2020.1.3

Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 3

Water
US/MH Return Climate First (X) First (Y) First (Z) Overflow Level
PN Name Storm Period Change Surcharge Flood Overflow Act. (m)
5.001 5321 120 Winter 30 +0% 30/120 Winter 105.335
1.012 8322 120 Winter 30 +0% 30/120 Winter 105.336
1.013 8323 120 Winter 30 +0% 30/60 Winter 105.334
1.014 S324 120 Winter 30 +0% 30/15 Summer 105.334
Surcharged Flooded Half Drain Pipe
US/MH Dapth Volume Flow / Overflow Time Flow Level
PN Name (m) (m?) Cap. (1/8) (mins) (1/8) Status Exceeded
5.001 s321 0.008 0.000 0.01 10.9 SURCHARGED
1.012 8322 0.058 0.000 0.03 96.8 SURCHARGED
1.013 8323 0.212 0.000 0.03 49.4 SURCHARGED
1.014 s324 1.531 0.000 1.03 35.6 SURCHARGED
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Innovyze

Network 2020.1.3

Surcharged OQutfall Details for Surface Network 3

Outfall Cutfall C. Level I. Level Min D,L W
Pipe Number Name {m) (m) I. Level (mm) (mm)
(m)
1.014 §325 103.9200 103.500 103.500 0 0
Datum (m) 103.400 Offset (mins) O
Time Depth| Time Depth| Time Depth| Time Depth| Time Depth| Time Depth
{mins) {m) (mins) {m) (mins) (m) (mins) (m) (mins) (m) {mins) (m)

1 1.000 42 1.000 83 1.000 124 1.000 165 1.000 206 1.000
2 1.000 43 1.000 84 1.000 125 1.000 166 1.000 207 1.000
3 1.000 44 1.000 85 1.000 126 1.000 167 1.000 208 1.000
4 1.000 45 1.000 86 1.000 127 1.000 168 1.000 209 1.000
5 1.000 46 1.000 87 1.000 128 1.000 169 1.000 210 1.000
6 1.000 47 1.000 88 1.000 129 1.000 170 1.000 211 1.000
7 1.000 48 1.000 89 1.000 130 1.000 171 1.000 212 1.000
8 1.000 49 1.000 90 1.000 131 1.000 172 1.000 213 1.000
g 1.000 50 1.000 81 1.000 132 1.000 173 1.000 214 1.000
10 1.000 51 1.000 92 1.000 133 1.000 174 1.000 215 1.000
11 1.000 52 1.000 93 1.000 134 1.000 175 1.000 216 1.000
12 1.000 53 1.000 84 1.000 135 1.000 176 1.000 217 1.000
13 1.000 54 1,000 95 1,000 136 1.000 177 1.000 218 1.000
14 1.000 55 1.000 96 1.000 137 1.000 178 1.000 219 1.000
15 1.000 56 1.000 97 1.000 138 1.000 179 1.000 220 1.000
16 1.000 57 1.000 98 1.000 139 1.000 180 1.000 221 1.000
17 1.000 58 1.000 99 1.000 140 1.000 181 1.000 222 1.000
18 1.000 59 1.000 100 1.000 141 1.000 182 1.000 223 1.000
19 1.000 60 1.000 101 1.000 142 1.000 183 1.000 224 1.000
20 1.000 61 1.000 102 1.000 143 1.000 184 1.000 225 1.000
21 1.000 62 1,000 103 1.000 144 1.000 185 1.000 226 1.000
22 1.000 63 1.000 104 1.000 145 1.000 186 1.000 227 1.000
23 1.000 64 1,000 105 1.000 146 1.000 187 1.000 228 1.000
24 1.000 65 1.000 106 1.000 147 1.000 188 1.000 229 1.000
25 1.000 66 1.000 107 1.000 148 1.000 189 1.000 230 1.000
26 1.000 67 1.000 108 1.000 149 1.000 180 1.000 231 1.000
27 1.000 68 1.000 109 1.000 150 1.000 121 1.000 232 1.000
28 1.000 62 1.000 110 1.000 151 1.000 1%2 1.000 233 1.000
29 1.000 70 1.000 111 1.000 152 1.000 193 1.000 234 1.000
30 1.000 71 1.000 112 1.000 153 1.000 194 1.000 235 1.000
31 1.000 72 1.000 113 1.000 154 1.000 135 1.000 236 1.000
32 1.000 73 1.000 114 1.000 155 1.000 196 1.000 237 1.000
33 1.000 74 1.000 115 1.000 156 1.000 197 1.000 238 1.000
34 1.000 75 1.000 116 1.000 157 1.000 188 1.000 239 1.000
35 1.000 76 1.000 117 1.000 158 1.000 199 1.000 240 1.000
36 1.000 77 1.000 118 1.000 159 1.000 200 1.000 241 1.000
37 1.000 78 1.000 119 1.000 160 1.000 201 1.000 242 1.000
38 1.000 79 1.000 120 1.000 161 1.000 202 1.000 243 1.000
39 1.000 80 1.000 121 1.000 162 1.000 203 1.000 244 1.000
40 1.000 81 1.000 122 1.000 163 1.000 204 1.000 245 1.000
41 1.000 82 1.000 123 1.000 164 1.000 205 1.000 246 1.000
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Innovyze Network 2020.1.3

Surcharged OQutfall Details for Surface Network 3

Time Depth| Time Depth| Time Depth| Time Depth| Time Depth| Time Depth
{mins) {m) (mins) {m) (mins) {m) {(mins) (m) {mins) (m) {mins) {m)
247 1.000 266 1.000 285 1.000 304 1.000 323 1.000 342 1.000
248 1.000 267 1.000 286 1.000 305 1.000 324 1.000 343 1.000
24% 1.000 268 1.000 287 1.000 306 1.000 325 1.000 344 1.000
250 1.000 269 1.000 288 1.000 307 1.000 326 1.000 345 1.000
251 1.000 270 1.000 289 1.000 308 1.000 327 1.000 346 1.000
252 1.000 271 1.000 290 1.000 309 1.000 328 1.000 347 1.000
253 1.000 272 1.000 2981 1.000 310 1.000 329 1.000 348 1.000
254 1.000 273 1.000 292 1.000 311 1.000 330 1.000 349 1.000
255 1.000 274 1,000 293 1.000 312 1.000 331 1.000 350 1.000
256 1.000 275 1.000 294 1.000 313 1.000 332 1.000 351 1.000
257 1.000 276 1.000 295 1.000 314 1.000 333 1.000 352 1.000
258 1.000 277 1.000 296 1.000 315 1.000 334 1.000 353 1.000
259 1.000 278 1.000 297 1.000 316 1.000 335 1.000 354 1.000
260 1.000 279 1.000 298 1.000 317 1.000 336 1.000 355 1.000
261 1.000 280 1.000 299 1.000 318 1.000 337 1.000 356 1.000
262 1.000 281 1.000 300 1.000 319 1.000 338 1.000 357 1.000
263 1.000 282 1.000 301 1.000 320 1.000 339 1.000 358 1.000
264 1.000 283 1.000 302 1.000 321 1.000 340 1.000 359 1.000
265 1.000 284 1.000 303 1.000 322 1.000 341 1.000 360 1.000
Simulation Criteria for Surface Network 3
Volumetric Runoff Coeff 0.750 Additional Flow - % of Total Flow 0.000
Areal Reduction Factor 1.000 MADD Factor * 10m?/ha Storage 2.000
Hot Start (mins) 0 Inlet Coeffiecient (0.800
Hot Start Level (mm) 0 Flow per Person per Day (l/per/day) 0.000
Manhole Headloss Coeff (Global) 0.500 Run Time {mins) 60
Foul Sewage per hectare (1/s) 0.000 Output Interval (mins) 1
Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 1 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0
Synthetic Rainfall Details
Rainfall Model FSR Profile Type Summer
Return Period (years) 2 Cv (Summer) 0.750
Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 18.800 Storm Duration (mins) 30
Ratio R 0.281
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Innovyze
Simulation Criteria for Surface Network 3
Volumetric Runoff Coeff 0.750 Additional Flow - % of Total Flow 0.000
Areal Reduction Factor 1.000 MADD Factor * 10m?/ha Storage 2.000
Hot Start {(mins) 0 Inlet Coeffiecient 0.800
Hot Start Level (mm) 0 Flow per Person per Day (l/per/day) 0.000
Manhole Headloss Coeff (Global) 0.500 Run Time {mins) 60
Foul Sewage per hectare (1/s) 0.000 Output Interval (mins) 1

Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 1 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR Profile Type Summer
Return Period (years) 2 Cv (Summer) 0.750
Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 18.800 Storm Duration (mins) 30

Ratio R 0.281
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Innovyze Network 2020.1.3

Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 3

qimulati o .
Areal Reduction Facter 1.000 Additicnal Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m?/ha Storage 2.000

Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l1/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000

Number of Input Hydrographs 0 Number of Storage Structures 1

Number of Online Controls 1 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR Ratio R 0.281
Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 18.800 Cv (Winter) 0.840
Margin for Flood Risk Warning {(mm) 300.0 DVD Status ON
Analysis Timestep Fine Inertia Status ON
DTS Status ON
Profile (s) Summer and Winter
Duration(s) (mins) 15, 30, 0, 120, 180, 240, 360, 480, 600,

720, 960, 1440, 2160, 2880, 4320, 5760,
7200, 8640, 10080

Return Pericd(s) (years) 100
Climate Change (%) 30
Water
uUs/MH Return Climate First (X) First (¥) First (Z) Overflow Level
PN Name Storm Period Change Surcharge Flood Overflow Ack. (m)

1.000 S301 15 Winter 100 +30% 100/15 Summer 114.517
1.001 S302 15 Winter 100 +30% 100/15 Summer 114.306
1.002 8303 15 Winter 100 +30% 100/15 Summer 114.023
2.000 3304 15 Winter 100 +30% 115.706
2.001 8305 15 Winter 100 +308% 115.109
2.002 8306 15 Winter 100 +30% 114.497
1.003 8307 15 Winter 100 +30% 100/15 Summer 113.773
1.004 8308 15 Winter 100 +30% 100/15 Summer 112.918
1.005 8309 15 Winter 100 +30% 100/15 Summer 112,322
1.006 S310 15 Winter 100 +30% 100/15 Summer 111.506
1.007 8311 15 Winter 100 +30% 110.242
3.000 8312 15 Winter 100 +30% 112.553
1.008 S313 15 Winter 100 +30% 109.870
1.009 85314 15 Winter 100 +30% 109.461
1.010 S315 180 Winter 100 +30% 100/30 Summer 106.936
4.000 8316 15 Winter 100 +30% 100/15 Summer 110.526
4,001 3317 15 Winter 100 +30% 100/15 Summer 109.687
4.002 S318 15 Winter 100 +30% 100/15 Summer 108.016
1.011 s319 180 Winter 100 +30% 100/15 Winter 106.741
5.000 8320 180 Winter 100 +30% 100/15 Winter 106.740
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Innovyze Network 2020.1.3

Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 3

Surcharged Flooded Half Drain Pipe
US/MH Depth Volume Flow / Overflow Time Flow Level
PN Name (m) {m?) Cap. (1/s) {mins) (1/s) Status Exceeded
1.000 8301 0.542 0.000 1.40 51.0 SURCHARGED
1.001 8302 0.444 0.000 1.60 58.7 SURCHARGED
1.002 s303 0.288 0.000 1.06 85.1 SURCHARGED
2.000 s304 -0.141 0.000 0.30 24.7 0K
2.001 8305 -0.101 0.000 0.58 48.4 OK
2.002 8306 -0.083 0.000 0.71 62.4 OK
1.003 8307 0.272 0.000 0.9%6 164.9 SURCHARGED
1.004 5308 0.322 0.000 1.05 174,0 SURCHARGED
1.005 8309 0.266 0.000 1.13 191.5 SURCHARGED
1.006 8310 0.083 0.000 1.05 201.7 SURCHARGED
1.007 s311 -0.209 0.000 0.56 213.3 OK
3.000 8312 -0.109 0.000 0.52 38.3 OK
1.008 sS313 -0.118 0.000 0.88 291.4 OK
1.009 8314 -0.183 0.000 0.65 341.8 OK
1.010 8315 1.048 0.000 0.33 140.5 SURCHARGED
4,000 s316 0.699 0.000 1.47 37.3 SURCHARGED
4.001 8317 1.809 0.000 1.62 41.9 SURCHARGED
4.002 8318 2.365 0.000 2.77 68.8 SURCHARGED
1.011 8319 1.439 0.000 0.12 160.1 SURCHARGED
5.000 8320 1.328 0.000 0.01 14.2 SURCHARGED
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Innovyze Network 2020.1.3

Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 3

Water
US/MH Return Climate First (X) First (Y) First (Z) Overflow Level
PN Name Storm Period Change Surcharge Flood Overflow Act. (m)
5.001 S$321 180 Winter 100 +30% 100/15 Winter 106.740
1.012 85322 180 Winter 100 +30% 100/15 Winter 106.740
1.013 8323 180 Winter 100 +30% 100/15 Summer 106.739
1.014 S324 180 Winter 100 +30% 100/15 Summer 106.738
Surcharged Flooded Half Drain Pipe
Us/MH Dapth Volume Flow / Overflow Time Flow Level
PN Name {m) (m?) Cap. (1/8) (mins) (1/8) Status Exceeded
5.001 s321 1.413 0.000 0.01 23.0 SURCHARGED
1.012 8322 1.462 0.000 0.07 187.8 SURCHARGED
1.013 8323 1.617 0.000 0.10 193.2 SURCHARGED
1.014 s324 2.935 0.000 1.20 41.8 FLOOD RISK
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Innovyze Network 2020.1.3

STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Surface Network 4

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales

Return Pericd (years) 2 PIMP (%) 100

M5-60 (mm) 18.800 Add Flow / Climate Change (%) 0

Ratio R 0.281 Minimum Backdrop Height (m) 0.200

Maximum Rainfall (mm/hr) 50 Maximum Backdrop Height (m) 1.500

Maximum Time of Concentration (mins) 30 Min Design Depth for Optimisation (m) 1.200
Foul Sewage (1/s/ha) 0.000 Min Vel for Auto Design only (m/s) 1.00

Volumetric Runoff Coeff. 0.750 Min Slope for Optimisation (1:X) 500

Designed with Level Soffits

Network Design Table for Surface Network 4

« - Indicates pipe capacity < flow

PN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto

{m) {m) {(1:X) (ha) (mins) Flow (l1/s) (mm) SECT (mm) Design
1.000 44.626 0.915 48.8 0.052 5.00 0.0 0.600 o 225 Pipe/Conduit &
1.001 62.713 1.492 42.0 0.081 0.00 0.0 0.600 o 225 Pipe/Conduit g
2.000 55.083 0.334 164.9 0.152 5.00 0.0 0.600 o 225 Pipe/Conduit e
1.002 78.483 2.116 37.1 0.102 0.00 0.0 0.600 o 375 Pipe/Conduit C?
3.000 21.967 0.295 74.5 0.015 5.00 0.0 0.600 o 225 Pipe/Conduit &
3.001 23.540 0.316 74.5 0.164 0.00 0.0 0.600 o 225 Pipe/Conduit 8
1.003 46.945 2.235 21.0 0.110 0.00 0.0 0.600 o 375 Pipe/Conduit g

Network Results Table

PN Rain T.C. US/IL & I.Area Z Base Foul Add Flow Vel Cap Flow

(mm/hr) (mins) (m} (ha) Flow (1/s) (1/s) (1/8) (m/8) (1/8) (1/s)
1.000 50.00 5.40 116.777 0.052 0.0 0.0 0.0 1.88 74.7 7.0
1.001 50.00 5.91 115.862 0.133 0.0 0.0 0.0 2.02 80.5 18.0
2.000 50.00 5.90 114.704 0.152 0.0 0.0 0.0 1.02 40.4 20.6
1.002 50.00 6.35 114.220 0.387 0.0 0.0 0.0 2.98 329.5 52.4
3.000 50.00 5.24 112.865 0.015 0.0 0.0 0.0 1.52 60.3 2.0
3.001 50.00 5.50 112.570 0.179 0.0 0.0 0.0 1.52 60.3 24.2

1.003 49.52 6.55 112.104 0.676 0.0 0.0 0.0 3.97 438.3 90.7
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Innovyze Network 2020.1.3

Network Design Table for Surface Network 4

PN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto
(m) (m) (1:X) (ha) (mins) Flow (l1/s8) (mm) SECT (mm) Design
1.004 20.767 0.052 399.4 0.046 0.00 0.0 0.600 o 450 Pipe/Conduit g
1.005 31.022 0.078 397.7 0.054 0.00 0.0 0.600 o 1500 Pipe/Conduit g
1.006 25.220 0.063 400.3 0.054 0.00 0.0 0.600 o 1500 Pipe/Conduit g
1.007 14.107 0.035 403.1 0.077 0.00 0.0 0.600 o 1500 Pipe/Conduit g
1.008 6.573 0.047 139.9 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit ("]

Network Results Table

FN Rain T.C. US/IL £E I.Area I Base Foul Add Flow Vel Cap Flow

(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (l/s)
1.004 48.47 6.89 109.794 0.722 0.0 0.0 0.0 1.01 160.8 94.8
1.005 47 .77 7.13 108.692 0.776 0.0 0.0 0.0 2.14 37%90.0 100.4
1.006 47.22  7.33 108.614 0.830 0.0 0.0 0.0 2.14 3777.6 106.1
1.007 46.91  7.44 108.551 0.907 0.0 0.0 0.0 2.13 3764.7 115.2
1.008 46.64 7.54 108.516 0.907 0.0 0.0 0.0 1.10 43.%« 115.2
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Innovyze Network 2020.1.3

Online Controls for Surface Network 4

Depth/Flow Relationship Manhole: S414, DS/PN: 1.008, Volume (m®*): 38.0

Invert Level (m) 108.516

Depth (m) Flow (1/s8) ([Depth (m) Flow (1/s) |Depth {(m) Flow (1/s) |Depth {(m) Flow (1/s)

0.100 6.3600 0.800 20,7500 2.000 23.3300 3.200 29.5100
0.200 13.6600 1.000 19.4100 2.200 24,4700 3.400 30.4200
0.300 18.9100 1.200 18.8000 2.400 25.5600 3.600 31.3000
0.400 21,8000 1.400 19.5200 2.600 26.6000 3.800 32.1600
0.500 22.79200 1.600 20.8700 2.800 27.6000
0.600 22.5500 1.800 22.1300 3.000 28.5700
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Innovyze Network 2020.1.3

Storage Structures for Surface Network 4

Tank or Pond Manhole: S414, DS/PN: 1.008
Invert Level (m) 110.850
Depth (m) Area (m?) ([Depth (m) Area (m?)

0.000 586.3 0.500 777.8
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Innovyze Network 2020.1.3
Manhole Schedules for Surface Network 4
MH MH MH MH ME Pipe Out Pipes In
Name | CL. (m) |Depth| Connection |Diam.,L*W| PN Invert Diameter PN Invert Diameter Backdrop
(m) (mm) Level (m) (mm) Level {(m) (mm) {mm)
5401|118.355|1.578 |Open Manhole 1350 |1.000 116.777 225
3402)118.935|3.073 |Open Manhole 1500 |1.001 115.862 225(1.000 115.862 2P5
S404|116.328 |1.624 |Open Manhole 1350 |2.000 114.704 225
S405|116.856 |2.636 |Open Manhole 1800|1.002 114.220 375(1.001 114.370 225
2.000 114.370 225
S407|114.456 |1.591 |Open Manhole 1350 |3.000 112.865 225
5408 (114.523|1.953 |Open Manhole 1350 (3.001 112.570 225 (3.000 112.570 225
S409|114.256|2.152 |Open Manhole 1800|1.003 112.104 375(1.002 112,104 375
3.001 112,254 225
S5410|112.505|2.711 |Open Manhole 1500|1.004 109.794 450 (1.003 109.869 375
5411|111.719|3.027 |Open Manhole 3000 |1.005 108.692 1500 (1.004 109.742 4150
S$412|111.859|3.245 |Open Manhole 3000|1.006 108.614 1500 (1.005 108.614 1500
S$413|111.580|3.029 |Open Manhole 3000 |1.007 108.551 1500 (1.006 108.551 1500
5414 |111.120|2.604 |Open Manhole 3000 |1.008 108.516 225 (1.007 108.516 1500
5415|108.700|0.231 |Open Manhole 0 OUTFALL 1.008 108.469 2p5
MH Manhole Manhole Intersection Intersection Manhole Layout
Name Easting Northing Easting Northing Access (North)
(m} (m) (m) (m)
S401 360582,948 437865.029 360582,948 437865.029 Required
S402 360618.846 437891.540 360618.846 437891.540 Required
S404 360537.418 437909.396 360537.418 437909.396 Required
S405 360581.,742 437942.099 360581,742 437942,099 Required
5407 360497.984 437978.850 360497.984 437978.850 Required
S408 360516.085 437991.296 360516.085 437991.296 Required
5409 360535.078 438005.203 360535.078 438005.203 Required
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Innovyze Network 2020.1.3

Manhole Schedules for Surface Network 4

MH Manhole Manhole Intersection Intersection Manhole Layout

Name Easting Northing Easting Northing Access (North)

(m} (m) (m) (m)

5410 360507,.343 438043.080 360507.343 438043.080 Required

S411 360495.124 438059.871 360495.124 438059.871 Required

5412 360468.964 438043.196 360468.964 438043.196 Required

5413 360447,697 438029.641 360447.697 438029.641 Required

5414 360435.030 438035.851 360435.030 438035.851 Required

8415 360428.660 438037.473 No Entry
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Network 2020.1.3

Synthetic Rainfall Details

Innovyze
Simulation Criteria for Surface Network 4
Volumetric Runoff Coeff 0.750 Additional Flow - % of Total Flow 0.000
Areal Reduction Factor 1.000 MADD Factor * 10m?/ha Storage 2.000
Hot Start {(mins) 0 Inlet Coeffiecient 0.800
Hot Start Level (mm) 0 Flow per Person per Day (l/per/day) 0.000
Manhole Headloss Coeff (Global) 0.500 Run Time {mins) 60
Foul Sewage per hectare (1/s) 0.000 Output Interval (mins) 1

Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 1 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Rainfall Model FSR Profile Type Summer
Return Period (years) 2 Cv (Summer) 0.750
Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 18.800 Storm Duration (mins) 30

Ratio R 0.281
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Network 2020.1.3

Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 4

qimulati o .
Areal Reduction Facter 1.000 Additicnal Flow - % of Total Flow

Hot Start (mins) 0 MADD Factor * 10m?/ha Storage
0 Inlet Coeffiecient

0.000
2.000
0.800

Hot Start Level (mm)
Manhole Headloss Coeff (Global)
Foul Sewage per hectare (1/s)

0.500 Flow per Person per Day (1/per/day) 0.000

0.000

Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 1 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.281
Region England and Wales Cv (Summer) 0.750

M5-60 (mm) 0.840

18.800 Cv (Winter)

DVD Status ON

Margin for Flood Risk Warning {(mm) 300.0
Analysis Timestep Fine Inertia Status ON

DTS Status ON

Profile (s) Summer and Winter

Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600,

720, 960, 1440, 2160, 2880, 4320, 5760,

7200, 8640, 10080

Return Pericd(s) (years) 30

Climate Change (%) 0
Water
uUs/MH Return Climate First (X) First (¥) First (Z) Overflow Level

PN Name Storm Period Change Surcharge Flood Overflow Ack. (m)
1.000 S401 15 Winter 30 +0% 116.847
1.001 S402 15 Winter 30 +0% 115.975
2.000 8404 15 Winter 30 +0% 30/15 Summer 114.967
1.002 8405 15 Winter 30 +0% 114.372
3.000 s407 15 Winter 30 +0% 112.907
3.001 sS408 15 Winter 30 +0% 112.747
1.003 S409 15 Winter 30 +0% 112.288
1.004 S410 15 Winter 30 +0% 30/15 Summer 110.305
1.005 8411 120 Winter 30 +0% 30/120 Winter 110.252
1.006 S412 120 Winter 30 +0% 30/60 Winter 110.252
1.007 5413 120 Winter 30 +0% 30/60 Winter 110.252
1.008 S414 120 Winter 30 +0% 30/15 Summer 110.252
Surcharged Flooded Half Drain Pipe
US/MH Depth Volume Flow / Overflow Time Flow Level
PN  Name (m) {m3) Cap. (1/s) (mins) (1/s) Status Exceeded
1.000 s401 -0.155 0.000 0.20 14.5 OK
1.001 s5402 -0.112 0.000 0.49 38.3 OK
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Innovyze Network 2020.1.3

Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 4

Surcharged Flooded Half Drain Pipe
US/MH Depth Volume Flow / Overflow Time Flow Level
PN Name (m) (m3) Cap. (1/8) (mins) (1/8) Status Exceeded
2.000 5404 0.038 0.000 1.07 41.5 SURCHARGED
1.002 5403 -0.223 0.000 0.34 106.2 OK
3.000 s407 -0.183 0.000 0.08 4.2 OK
3.001 s408 -0.048 0.000 0.97 53.9 OK
1.003 s409 -0.191 0.000 0.47 188.0 OK
1.004 s410 0.061 0.000 1.56 204.4 SURCHARGED
1.005 8s411 0.060 0.000 0.03 78.3 SURCHARGED
1.006 8412 0.138 0.000 0.02 52 .2 SURCHARGED
1.007 sS413 0.201 0.000 0.02 34.9 SURCHARGED
1.008 S414 1.511 0.000 0.74 22.7 SURCHARGED
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Innovyze Network 2020.1.3

Surcharged OQutfall Details for Surface Network 4

Outfall Cutfall C. Level I. Level Min D,L W

Pipe Number Name {m) (m) I. Level (mm) (mm)
(m)
1.008 S415 108.700 108.469 0.000 0 0

Datum (m) 108.370 Offset (mins) O

Time Depth| Time Depth| Time Depth| Time Depth| Time Depth| Time Depth
{mins) {m) (mins) (m) (mins) (m) (mins) {m) (mins) (m) {mins) (m)

1 1.000 42 1.000 83 1.000 124 1.000 165 1.000 206 1.000
2 1.000 43 1.000 84 1.000 125 1.000 166 1.000 207 1.000
3 1.000 44 1.000 85 1.000 126 1.000 167 1.000 208 1.000
4 1.000 45 1.000 86 1.000 127 1.000 168 1.000 209 1.000
5 1.000 46 1.000 87 1.000 128 1.000 169 1.000 210 1.000
6 1.000 47 1.000 88 1.000 129 1.000 170 1.000 211 1.000
7 1.000 48 1.000 89 1.000 130 1.000 171 1.000 212 1.000
8 1.000 49 1.000 90 1.000 131 1.000 172 1.000 213 1.000
9 1.000 50 1.000 81 1.000 132 1.000 173 1.000 214 1.000
10 1.000 51 1.000 92 1.000 133 1.000 174 1.000 215 1.000
11 1.000 52 1.000 93 1.000 134 1.000 175 1.000 216 1.000
12 1.000 53 1.000 84 1.000 135 1.000 176 1.000 217 1.000
13 1.000 54 1,000 95 1.000 136 1.000 177 1.000 218 1.000
14 1.000 55 1.000 86 1.000 137 1.000 178 1.000 219 1.000
15 1.000 56 1.000 97 1.000 138 1.000 179 1.000 220 1.000
16 1.000 57 1.000 98 1.000 139 1.000 180 1.000 221 1.000
17 1.000 58 1.000 99 1.000 140 1.000 181 1.000 222 1.000
18 1.000 59 1.000 100 1.000 141 1.000 182 1.000 223 1.000
19 1.000 60 1.000 101 1.000 142 1.000 183 1.000 224 1.000
20 1.000 61 1.000 102 1.000 143 1.000 184 1.000 225 1.000
21 1.000 62 1.000 103 1.000 144 1.000 185 1.000 226 1.000
22 1.000 63 1.000 104 1.000 145 1.000 186 1.000 227 1.000
23 1.000 64 1,000 105 1.000 146 1.000 187 1.000 228 1.000
24 1.000 65 1.000 106 1.000 147 1.000 188 1.000 229 1.000
25 1.000 66 1.000 107 1.000 148 1.000 189 1.000 230 1.000
26 1.000 67 1,000 108 1.000 149 1.000 180 1.000 231 1.000
27 1.000 68 1.000 109 1.000 150 1.000 191 1.000 232 1.000
28 1.000 69 1.000 110 1.000 151 1.000 182 1.000 233 1.000
29 1.000 70 1.000 111 1.000 152 1.000 193 1.000 234 1.000
30 1.000 71 1.000 112 1.000 153 1.000 194 1.000 235 1.000
31 1.000 72 1.000 113 1.000 154 1.000 135 1.000 236 1.000
32 1.000 73 1.000 114 1.000 155 1.000 196 1.000 237 1.000
33 1.000 74 1.000 115 1.000 156 1.000 187 1.000 238 1.000
34 1.000 75 1.000 116 1.000 157 1.000 188 1.000 239 1.000
35 1.000 76 1.000 117 1.000 158 1.000 1899 1.000 240 1.000
36 1.000 77 1.000 118 1.000 159 1.000 200 1.000 241 1.000
37 1.000 78 1.000 119 1.000 160 1.000 201 1.000 242 1.000
38 1.000 79 1.000 120 1.000 161 1.000 202 1.000 243 1.000
39 1.000 80 1.000 121 1.000 162 1.000 203 1.000 244 1,000
40 1.000 81 1.000 122 1.000 163 1.000 204 1.000 245 1.000
41 1.000 82 1.000 123 1.000 164 1.000 205 1.000 246 1.000
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Barratt Homes Manchester Page 1

4 Brindley Road
City Park, Manchester
Cheshire M169HQ

Date 28/09/2021 10:22 Designed byt

File CHIPPING LANE 21.09.21.MDX |Checked by

Innovyze Network 2020.1.3

Surcharged OQutfall Details for Surface Network 4

Time Depth| Time Depth| Time Depth| Time Depth| Time Depth| Time Depth
{mins) {m) (mins) {m) (mins) {m) {(mins) (m) {mins) (m) {mins) {m)
247 1.000 266 1.000 285 1.000 304 1.000 323 1.000 342 1.000
248 1.000 267 1.000 286 1.000 305 1.000 324 1.000 343 1.000
24% 1.000 268 1.000 287 1.000 306 1.000 325 1.000 344 1.000
250 1.000 269 1.000 288 1.000 307 1.000 326 1.000 345 1.000
251 1.000 270 1.000 289 1.000 308 1.000 327 1.000 346 1.000
252 1.000 271 1.000 290 1.000 309 1.000 328 1.000 347 1.000
253 1.000 272 1.000 2981 1.000 310 1.000 329 1.000 348 1.000
254 1.000 273 1.000 292 1.000 311 1.000 330 1.000 349 1.000
255 1.000 274 1,000 293 1.000 312 1.000 331 1.000 350 1.000
256 1.000 275 1.000 294 1.000 313 1.000 332 1.000 351 1.000
257 1.000 276 1.000 295 1.000 314 1.000 333 1.000 352 1.000
258 1.000 277 1.000 296 1.000 315 1.000 334 1.000 353 1.000
259 1.000 278 1.000 297 1.000 316 1.000 335 1.000 354 1.000
260 1.000 279 1.000 298 1.000 317 1.000 336 1.000 355 1.000
261 1.000 280 1.000 299 1.000 318 1.000 337 1.000 356 1.000
262 1.000 281 1.000 300 1.000 319 1.000 338 1.000 357 1.000
263 1.000 282 1.000 301 1.000 320 1.000 339 1.000 358 1.000
264 1.000 283 1.000 302 1.000 321 1.000 340 1.000 359 1.000
265 1.000 284 1.000 303 1.000 322 1.000 341 1.000 360 1.000
Simulation Criteria for Surface Network 4
Volumetric Runoff Coeff 0.750 Additional Flow - % of Total Flow 0.000
Areal Reduction Factor 1.000 MADD Factor * 10m?/ha Storage 2.000
Hot Start (mins) 0 Inlet Coeffiecient (0.800
Hot Start Level (mm) 0 Flow per Person per Day (l/per/day) 0.000
Manhole Headloss Coeff (Global) 0.500 Run Time {mins) 60
Foul Sewage per hectare (1/s) 0.000 Output Interval (mins) 1
Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 1 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0
Synthetic Rainfall Details
Rainfall Model FSR Profile Type Summer
Return Period (years) 2 Cv (Summer) 0.750
Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 18.800 Storm Duration (mins) 30
Ratio R 0.281
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Barratt Homes Manchester Page 2

4 Brindley Road
City Park, Manchester
Cheshire M169HQ

Date 28/09/2021 10:22 Designed by_

File CHIPPING LANE 21.09.21.MDX |Checked by

Innovyze Network 2020.1.3

Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 4

qimulati o .
Areal Reduction Facter 1.000 Additicnal Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m?/ha Storage 2.000

Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l1/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000

Number of Input Hydrographs 0 Number of Storage Structures 1

Number of Online Controls 1 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR Ratio R 0.281
Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 18.800 Cv (Winter) 0.840
Margin for Flood Risk Warning {(mm) 300.0 DVD Status ON
Analysis Timestep Fine Inertia Status ON
DTS Status ON
Profile (s) Summer and Winter
Duration(s) (mins) 15, 30, 0, 120, 180, 240, 360, 480, 600,

720, 960, 1440, 2160, 2880, 4320, 5760,
7200, 8640, 10080

Return Pericd(s) (years) 30
Climate Change (%) 0
Water
us/Mu Return Climate First (X) First (¥) First (Z) Overflow Level
PN Name Storm Period Change Surcharge Flood Overflow Act. (m)
1.000 S401 15 Winter 30 +0% 116.847
1.001 S402 15 Winter 30 +0% 115.875
2.000 S404 15 Winter 30 +0% 30/15 Summer 114.967
1.002 S405 15 Winter 30 +0% 114.372
3.000 S407 15 Winter 30 +0% 112.907
3.001 8408 15 Winter 30 +0% 112.747
1.003 S409 15 Winter 30 +0% 112.288
1.004 S410 180 Winter 30 +0% 30/15 Summer 110.902
1.005 S411 180 Winter 30 +0% 30/60 Winter 110.895
1.006 S412 180 Winter 30 +0% 30/60 Summer 110.895
1.007 8413 180 Winter 30 +0% 30/60 Summer 110.895
1.008 S414 180 Winter 30 +0% 30/15 Summer 110.894
Surcharged Flooded Half Drain Pipe
US/MH Depth Volume Flow / Overflow Time Flow Level
PN  Name (m) {m3) Cap. (1/s) (mins) (1/s) Status Exceeded
1.000 s401 -0.155 0.000 0.20 14.5 OK
1.001 5402 -0.112 0.000 0.49 38.3 OK
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Barratt Homes Manchester Page 3

4 Brindley Road
City Park, Manchester
Cheshire M169HQ

Date 28/09/2021 10:22 Designed by -

File CHIPPING LANE 21.09.21.MDX |Checked by

Innovyze Network 2020.1.3

Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 4

Surcharged Flooded Half Drain Pipe
US/MH Depth Volume Flow / Overflow Time Flow Level
PN Name (m) (m3) Cap. (1/8) (mins) (1/8) Status Exceeded
2.000 5404 0.038 0.000 1.07 41.5 SURCHARGED
1.002 5403 -0.223 0.000 0.34 106.2 OK
3.000 s407 -0.183 0.000 0.08 4.2 OK
3.001 s408 -0.048 0.000 0.97 53.9 OK
1.003 s409 -0.191 0.000 0.47 188.0 OK
1.004 s410 0.658 0.000 0.45 58.6 SURCHARGED
1.005 8s411 0.703 0.000 0.03 60.6 SURCHARGED
1.006 8412 0.781 0.000 0.02 48 .7 SURCHARGED
1.007 sS413 0.844 0.000 0.03 50.8 SURCHARGED
1.008 S414 2.153 0.000 0.74 22.7 FLOOD RISK
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STORM SEWER DESIGN

Rainfall Simulation

1:100 year event +30% Climate Change



Barratt Homes Manchester

Page 0

4 Brindley Road
City Park, Manchester

File CHIPPING LANE 21.09.21.MDX |Checked by

Cheshire M169HQ
Date 28/09/2021 10:24 Designed by-

Network 2020.1.3

Synthetic Rainfall Details

Innovyze
Simulation Criteria for Surface Network 4
Volumetric Runoff Coeff 0.750 Additional Flow - % of Total Flow 0.000
Areal Reduction Factor 1.000 MADD Factor * 10m?/ha Storage 2.000
Hot Start {(mins) 0 Inlet Coeffiecient 0.800
Hot Start Level (mm) 0 Flow per Person per Day (l/per/day) 0.000
Manhole Headloss Coeff (Global) 0.500 Run Time {mins) 60
Foul Sewage per hectare (1/s) 0.000 Output Interval (mins) 1

Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 1 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Rainfall Model FSR Profile Type Summer
Return Period (years) 2 Cv (Summer) 0.750
Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 18.800 Storm Duration (mins) 30

Ratio R 0.281
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Barratt Homes Manchester Page 1

4 Brindley Road
City Park, Manchester
Cheshire M169HQ

Date 28/09/2021 10:24 Designed by-

File CHIPPING LANE 21.09.21.MDX |Checked by

Innovyze Network 2020.1.3

Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 4

qimulati o .
Areal Reduction Facter 1.000 Additicnal Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m?/ha Storage 2.000

Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l1/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000

Number of Input Hydrographs 0 Number of Storage Structures 1

Number of Online Controls 1 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR Ratio R 0.281
Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 18.800 Cv (Winter) 0.840
Margin for Flood Risk Warning {(mm) 300.0 DVD Status ON
Analysis Timestep Fine Inertia Status ON
DTS Status ON
Profile (s) Summer and Winter
Duration(s) (mins) 15, 30, 0, 120, 180, 240, 360, 480, 600,

720, 960, 1440, 2160, 2880, 4320, 5760,
7200, 8640, 10080

Return Pericd(s) (years) 100
Climate Change (%) 30
Water
uUs/MH Return Climate First (X) First (¥) First (Z) Overflow Level
PN Name Storm Period Change Surcharge Flood Overflow Ack. (m)
1.000 S401 15 Winter 100 +30% 116.869
1.001 S402 15 Winter 100 +30% 116.022
2.000 3404 15 Winter 100 +30% 100/15 Summer 115.571
1.002 3405 15 Winter 100 +30% 114.421
3.000 sS407 15 Winter 100 +30% 100/15 Summer 113.211
3.001 S408 15 Winter 100 +30% 100/15 Summer 113.189
1.003 S409 15 Winter 100 +30% 112.351
1.004 8410 120 Winter 100 +30% 100/15 Summer 111.082
1.005 8411 120 Winter 100 +30% 100/15 Summer 111.073
1.006 S412 120 Winter 100 +30% 100/15 Summer 111.072
1.007 8413 120 Winter 100 +30% 100/15 Summer 111.071
1.008 S414 120 Winter 100 +30% 100/15 Summer 111.071
Surcharged Flooded Half Drain Pipe
US/MH Depth Volume Flow / Overflow Time Flow Level
PN Name (m) {m3) Cap. (1/s) (mins) (1/s) Status Exceeded
1.000 s401 -0.133 0.000 0.34 24.3 OK
1.001 5402 -0.065 0.000 0.82 63.6 OK
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Barratt Homes Manchester Page 2

4 Brindley Road
City Park, Manchester
Cheshire M169HQ

Date 28/09/2021 10:24 Designed by-

File CHIPPING LANE 21.09.21.MDX |Checked by

Innovyze Network 2020.1.3

Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 4

Surcharged Flooded Half Drain Pipe
US/MH Depth Volume Flow / Overflow Time Flow Level
PN Name (m) (m3) Cap. (1/8) (mins) (1/8) Status Exceeded
2.000 Ss404 0.642 0.000 1.66 64.5 SURCHARGED
1.002 5403 -0.174 0.000 0.54 170.2 OK
3.000 s407 0.121 0.000 0.19 10.5 SURCHARGED
3.001 s408 0.404 0.000 1.49% 82.7 SURCHARGED
1.003 s409 -0.128 0.000 0.75 302.6 OK
1.004 5410 0.838 0.000 0.96 125.3 SURCHARGED
1.005 8411 0.881 0.000 0.06 134.1 SURCHARGED
1.006 8412 0.958 0.000 0.06 142 .5 SURCHARGED
1.007 S413 1.020 0.000 0.10 154.,1 SURCHARGED
1.008 S414 2.330 0.000 0.86 26.4 FLOOD RISK
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Phase 1 - Foul Water Network 1



Barratt Homes Manchester

4 Brindley Road

City Park
Manchester

M16 9HQ

Chipping Lane
Longridge

Date 10.10.16

File FW Network 1,

Rev D.mdx

Designed by CD
Checked by SG

Micro Drainage

Network 2014.1.1

.000
.001
.002
.003
.004
.005
.006
.007
.0o8

S

.000
.001
.002
.003
.004

NNNNDND

1.008

FOUL SEWERAGE DESTIGN

Network Design Table for FWl - PDS Export.FWS

Length
(m)

21.
10.
.531
.247
36.
.292
.2893
.244
.888

36

28

46
35

25

27.

577
136

094

.275
.226
10.
23.
.222

901
107

745

Fall

(= I en I o I an Y an N oo I e B e Y o |

= oo R~

(m)

.755
.507
.071
.324
.690
.069
.054
.491
.482

.361
.761
.081
.098
.264

.118

PN  US/IL £ Area
(ha)

R RRBRPE R

NNNDNDDN

(m)

.000 107.117
.001 106.362
.002 105.855
.003 105.784
.004 105.460
.005 104.770
.006 104.702
.007 104.648
.008 104.157

.000 108.240
.001 106.879
.002 105.118
.003 104.962
.004 104.864

1.009 103.600

C OO0 00O 0o o0o

O o O OO

.000
.000
.000
.000
.000
.000
.000
.000
.000

.000
.000
.000
.000
.000

.000

« - Indicates pipe capacity < flow

Slope
(1:X)

28.
20.
135.
111.
52.
135.
135.
59.
20.

U O O WWwWwo oo

34.
20.
134,
235.
20.

S W OO

235.1

Area Houses
(ha)

[on I oo B o I oo B o B o B oo B o i o |

[ R en B on i oo i o }

.000
.000
.000
.000
.000
.000
.000
.000
.000

.000
.000
.000
.000
.000

.000

WO OWoO O O

N
(=]
ua ;o

195

Flow (1/s)

OO0 O0COoOoCOoOO00O
OCcCo0COoo0O0O0O0oO
e e

cCoooo
coooo
[ S S

Network Results Table

% Base I Hse Add Flow P.Dep
Flow (1/s) (1/8) {mm}
0.0 6 0.0 11

0.0 6 0.0 10

0.0 12 0.0 21

0.0 12 0.0 20

0.0 12 0.0 17

0.0 15 0.0 24

0.0 15 0.0 24

0.0 15 0.0 18

0.0 23 0.0 18

0.0 200 0.0 62

0.0 205 0.0 54

0.0 210 0.0 96

0.0 405 0.0 131

0.0 405 0.0 66

0.0 428 0.0 1306

k HYD DIA Auto
{mm} SECT (mm) Design
.500 o 150 g
.500 o 150 oF
.500 o 150 of
.500 o 150 o
.500 o 150 o
.500 o 150 o
.500 o 150 o
.500 o 150 =
.500 o 150 o
.500 o 150 &
.500 o 150 o
.500 o 150 o
.500 o 225 oF
.500 o 225 @
.500 o 225 o
P.Vel Vel Cap Flow
(m/s) (m/s) (1/s) (1/s)
0.50 1.64 29.0 0.3
0.57 1.97 34.7 0.3
0.37 0.75 13.3 0.6
0.39 0.83 14.8 0.6
0.51 1.21 21.4 0.6
0.39 0.75 13.3 0.7
0.39 0.75 13.3 0.7
0.52 1.14 20.1 0.7
0.86 1.94 34.3 1.1
1.37 1.51 26.6 9.4
1.68 1.96 34.7 9.6
0.83 0.75 13.3 9.8
0.79 0.75 29.7 19.0
1.97 2.58 102.4 19.0
0.80 0.75 29.7 20.1
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Barratt Homes Manchester

4 Brindley Road

City Park
Manchester

M16 9HQ

Chipping Lane
Longridge

Date 10.10.16

File FW Network 1,

Rev D.mdx

Designed by CD
Checked by SG

Micro Drainage

Network 2014.1.1

.010
.011
.012
.013

N

.000
.001
.002
.003

W www

-9

.000
.001

-

3.004

5.000
5.001

FOUL SEWERAGE DESTIGN

Network Design Table for FWl - PDS Export.FWS

Length Fall Slope Area Houses
(m)

21
9

34

28,
.238
12.
28.

23

35.
.249

13

13

32,
13.

.277
.211
16.
.291

634

025

851
939

578

.280

509
165

= O OO = O O o

o

(m)

.091
.039
.071
.593

.208
.332
.643
.453

.404
.103

.099

.086
.663

PN US/IL E Area
(ha)

w w ww [l el el

'S

(m)

.010 103.482
.011 103.3%1
.012 103.352
.013 103.281

.000 104.652
.001 104.444
.002 104.112
.003 103.470

.000 102.524

4.001 102.120

3.004 102.017

5.000 103.667
5.001 102.581

o o oo oo oo

oo

.000
.000
.000
.000

.000
.000
.000
.000

.000
.000

.000

.000
.000

Base
(1:X) (ha) Flow (1/s)
235.0 0.000 3 0.0 1
235.0 0.000 7 0.0 1
235.0 0.000 0 0.0 1
21.5 0.000 2 0.0 1
135.0 0.000 2 0.0 1
70.0 0.000 0 0.0 1
20.0 0.000 4 0.0 1
19.9 0.000 7 0.0 1
88.1 0.000 7 0.0 1
128.9 0.000 4 0.0 1
134.0 0.000 4 0.0 1
29.9 0.000 4 0.0 1
19.9 0.000 0 0.0 1
Network Results Table
Z Base E Hse Add Flow P.Dep
Flow (1/s) (1/s) {mm)
0.0 431 0.0 136
0.0 438 0.0 138
0.0 438 0.0 138
0.0 440 0.0 70
0.0 2 0.0 9
0.0 2 0.0 8
0.0 6 0.0 10
0.0 13 0.0 14
0.0 7 0.0 15
0.0 11 0.0 20
0.0 28 0.0 32
0.0 4 0.0 9
0.0 4 0.0 8

k HYD DIA Auto
{(mm) SECT (mm) Design
.500 o 225 o
.500 o 225 o
.500 o 225 o
.500 o 225 o
.500 o 150 &
.500 o 150 o
.500 o 150 o
.500 o 150 o
.500 o 150 &
.500 o 150 o
.500 o 150 o
.500 o 150 &
.500 o 150 t@
P.Vel Vel Cap Flow
(m/s) (m/e) (1/s) (1/s)
0.80 0.75 29.7 20.2
0.81 0.75 29.7 20.5
0.81 0.75 29.7 20.5
1.96 2.48 88.6 20.6
0.21 0.75 13.3 0.1
0.26 1.05 18.5 0.1
0.57 1.96 34.7 0.3
0.73 1.97 34.8 0.6
0.36 0.93 16.5 0.3
0.36 0.77 13.6 0.5
0.48 0.76 13.4 1.3
0.43 1.61 28.4 0.2
0.49 1.97 34.8 0.2
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Barratt Homes Manchester Page 2
4 Brindley Road Chipping Lane i
City Park Longridge |'i“
Manchester M16 9HQ

Date 10.10.16 Designed by CD i

File FW Network 1, Rev D.mdx Checked by SG I
Micro Drainage Network 2014.1.1

FOUL SEWERAGE DESTIGN

Network Design Table for FWl - PDS Export.FWS

PN Length Fall Slope Area Houses Base k HYD DIA BAuto
(m) {m) (1:X) (ha) Flow (1/s) (mm) SECT (mm) Design

3.005 20.894 0.155 134.8 0.000 0 0.0 1.500 o 150 o
1.014 17.155 0.073 235.0 0.000 0 0.0 1.500 o 225 of
1.015 13.743 0.058 235.0 0.000 2 0.0 1.500 o 225 o
1.016 21.770 0.093 235.0 0.000 0 0.0 1.500 o 225 o
1.017 11.274 0.162 69.6 0.000 8 0.0 1.500 o 225 o
6.000 34.974 0.259 135.0 0.000 5 0.0 1.500 o 150 &
7.000 13.792 0.521 26.5 0.000 8 0.0 1.500 o 150 &
6.001 51.228 0.379 135.0 0.000 0 0.0 1.500 o 150 o
6.002 27.732 0.590 47.0 0.000 13 0.0 1.500 o 150 of
6.003 10.422 0.077 135.0 0.000 5 0.0 1.500 o 150 o
6.004 56.806 0.421 135.0 0.000 0 0.0 1.500 o 750 8
1.018 3.254 0.024 135.0 0.000 0 0.0 1.500 o 150 [
1.019 185.986 -4.482 -41.5 0.000 0 0.0 1.500 o 300 [

Network Results Table

PN US/IL I Area Z Base E Hse Add Flow P.Dep P.Vel Vel Cap Flow

(m) (ha) Flow (1/s) (1/s) {(mm) (m/s) (m/s) (l/s3) (1l/a)
3.005 101.918 0.000 0.0 32 0.0 34 0.50 0.75 13.3 1.5
1.014 101.688 0.000 0.0 472 0.0 145 0.82 0.75 29.7 22.1
1.015 101.615 0.000 0.0 474 0.0 145 0.82 0.75 29.7 22.2
1.016 101.557 0.000 0.0 474 0.0 145 0.82 O0.75 29.7 22.2
1.017 101.464 0,000 0.0 482 0.0 101 1.31 1.38 54.8 22.6
6.000 103.029 0.000 0.0 5 0.0 14 0.28 0.75 13.3 0.2
7.000 103.2%1 0.000 0.0 8 0.0 12 0.56 1.71 30.2 0.4
6.001 102.770 0.000 0.0 13 0.0 22 0.38 0.75 13.3 0.6
6.002 102.3%0 0.000 0.0 26 0.0 24 0.67 1.28 22.6 1.2
6.003 101.800 0.000 0.0 31 0.0 34 0.4% 0.75 13.3 1.5
6.004 101.723 0.000 0.0 31 0.0 22 0.39 2.15 950.7 1.5
1.018 101.302 0.000 0.0 513 0.0 150 0.75 0.75 13.3« 24.0
1.019 101.278 0.000 0.0 513 0.0 300 0.14 0.14 9.6« 24.0
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Barratt Homes Manchester Page 3

4 Brindley Road Chipping Lane i i
City Park Longridge i'a“ |
Manchester M16 9HQ | o
Date 10.10.16 Designed by CD i |
File FW Network 1, Rev D.mdx Checked by SG | 1
Micro Drainage Network 2014.1.1

FOUL SEWERAGE DESTIGN

Network Design Table for FWl - PDS Export.FWS

PN Length Fall Slope Area Houses Base k HYD DIA Auto
{m) (m) (1:X) (ha) Flow (1/s) (mm) SECT (mm) Design
1.020 7.073 0.021 340.0 ©.000 0 0.0 1.500 o 300 8

Network Results Table

PN US/IL E Area I Base L Hse Add Flow P.Dep P.Vel Vel Cap Flow
{m) (ha}) Flow (1/s) (1/s) (om) (m/s) (m/s) (1/s) (1/s)

1.020 105.760 0.000 0.0 513 0.0 142 0.73 0.75 53.0 24.0
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Barratt Homes Manchester Page 4
4 Brindley Road Chipping Lane i i
City Park Longridge | e |
Manchester M16 9HQ | Lo
Date 10.10.16 Designed by CD i |
File FW Network 1, Rev D.mdx Checked by SG I_ —al
Micro Drainage Network 2014.1.1
Manhole Schedules for FWl - PDS Export.FWS
MH MH MH MH ME Pipe Out Pipes In
Name | CL (m) |Depth| Connection |Diam.,L*W| PN Invert Diameter| PN Invert Diameter |Backdrop
(m) {mm) Level (m) (rmm) Level (m) (mm}) (mm)
1|108.762|1.645 |Open Manhole 1350 (1.000 107.117 150
21108.164 (1.802 |Open Manhole 1200 (1.001 106.362 150 (1.000 106.362 150
3|1107.960|2.105 |Open Manhole 1350 (1.002 105.855 150 (1.001 105.855 150
41107.858|2.074 |Open Manhole 1200(1.003 105.784 150 (1.002 105.784 150
51107.505(2.045 |Open Manhole 1200|1.004 105.460 150 (1.003 105.460 150
6(107.578|2.808 |Open Manhole 1200 |1.005 104.770 150 (1.004 104.770 150
7|107.447|2.745 |Open Manhole 1200 |1.006 104.702 150 (1.005 104.702 150
81107.337(2.689% |Open Manhole 1200 |1.007 104.648 150 |1.006 104.648 150
91106.880|2.723 |Open Manhole 1200 |1.008 104.157 150 (1.007 104.157 150
20]109.898 |1.658 |Open Manhole 1200 |2.000 108.240 150
21|108.550|1.671 |Open Manhole 1200 |2.001 106.87% 150 |2.000 106.879 150
22|107.328|2.210 |Open Manhole 1350 (2.002 105.118 150 |2.001 105.118 150
23|106.952|1.990 |Open Manhole 1200 (2.003 104.962 225 (2.002 105.037 150
24|106.615|1.751 |Open Manhole 1200 (2.004 104._864 225 (2.003 104 .864 225
10(106.852 |3.252 |Open Manhole 1200|1.009 103.600 225(1.008 103.675 150
2,004 103.600 225
11|106.898 |3.416 |[Open Manhole 1200 |1.010 103.482 225|1.009 103.482 225
12|106.549|3.158 |Open Manhole 1200 |1.011 103.391 225|1.010 103.391 225
13|106.397 |3.045 |Open Manhole 1200|1.012 103.352 225|1.011 103,352 225
14 |106.160 |2.879 |Open Manhole 1350 (1.013 103.281 225(1.012 103.281 225
25|106.302 |1.650 |Open Manhole 1200 |3.000 104.652 150
26|106.321 |1.877 |Open Manhole 1200 |3.001 104.444 150 (3.000 104.444 150
271105.875(1.763 |Open Manhole 1200 |3.002 104.112 150 (3.001 104.112 150
28|105.655 (2.185 |Open Manhole 1200 |3.003 103.470 150 (3.002 103.470 150
31|105.283|2.759 |Open Manhole 1200 |4.000 102.524 150
32|105.918|3.798 |Open Manhole 1200 |4.001 102.120 150 |4.000 102.120 150
291105.%942 (3.925 |Open Manhole 1200 |3.004 102.017 150 (3.003 102.017 150
4.001 102.017 150
33|105.617 |1.950 |Open Manhole 1200 |5.000 103.667 150
341105.795|3.214 |Open Manhole 1200 |5.001 102.581 150 |5.000 102.581 150
30|105.781 |3.863 |Open Manhole 1200 |3.005 101.918 150 |3.004 101.918 150
5.001 101.918 150
15({105.682 |3.994 |Open Manhole 1350 (1.014 101.688 225(1.013 101.688 225
3.005 101.763 150
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Barratt Homes Manchester

4 Brindley Road
City Park Longridge
Manchester M16 9HQ

Chipping Lane

Date 10.10.16 Designed by CD

File FW Network 1, Rev D.mdx Checked by SG
Micro Drainage Network 2014.1.1
Manhole Schedules for FWl - PDS Export.FWS
MH MH MH MH ME Pipe Out Pipes In
Name | CL (m) |Depth| Connection |Diam.,L*W| PN Invert Diameter| PN Invert Diameter |Backdrop
(m) {mm) Level (m) (rmm) Level (m) {mm) (mm)
16|105.764|4.149 |Open Manhole 1350 |1.015 101.615 225]1.014 101.615 22
17]|105.885|4.328 |Open Manhole 1200 |1.01e 101.557 225]1.015 101.557 22
18(105.724 |4.260 |Open Manhole 1500 |1.017 101.464 225(1.016 101.464 221
36|105.595|2.566 |Open Manhole 1200 |6.000 103.029 150
411105.841|2.550 |Open Manhole 1200 |7.000 103.291 150
37(106.021 |3.251 |Open Manhole 1200 |6.001 102.770 150 (6.000 102.770 15
7.000 102.770 15
38]105.301|2.911 |Open Manhole 1350 |6.002 102.390 150]6.001 102.390 15
39]104.996|3.196 |Open Manhole 1200 |6.003 101.800 150]6.002 101.800 15
43(105.000 (3.277 |Open Manhole 2100 [ 6.004 101.723 750 (6.003 101.723 15
19]1105.800|4.498 |Open Manhole 2400 |1.018 101.302 1501.017 101.302 22
6.004 101.302 75

421105.800|4.522 |Open Manhole 1200 |1.019 101.278 300(|1.018 101.278 15
44(108.350 (2.590 |Open Manhole 1200 (1.020 105.760 300(1.019 105.760 30

UU1802|108.570|2.831 |Open Manhole 0 OUTFALL 1.020 105.739 30

©1982-2014 XP Solutions




Barratt Homes Manchester

Page 0

4 Brindley Road
City Park
Manchester Ml6 9HQ

Date 15/10/2019 16:28 Designed by doyleco
File Chipping Lane 06.09.19.MDX |Checked by

Micro Drainage Network 2018.1.1

FOUL SEWERAGE DESIGN

Design Criteria for Foul Network

Pipe Sizes STANDARD Manhole Sizes STANDARD

Industrial Flow (1/s/ha) 0.00 Add Flow / Climate Change (%) 0
Industrial Peak Flow Factor 0.00 Minimum Backdrop Height (m) 0.200
Flow Per Person (l/per/day) 222.00 Maximum Backdrop Height (m) 1.500

Persons per House 3.00 Min Design Depth for Optimisation (m) 1.200
Domestic (1/s/ha) 0.00 Min Vel for Auto Design only (m/s) 1.00
Domestic Peak Flow Factor 6.00 Min Slope for Optimisation (1:X) 500
Designed with Level Soffits
Network Design Table for Foul Network 3
PN Length Fall Slope Area Houses Base k HYD DIA Section Type Auto
(m) {m) (1:X) (ha) Flow (1/s) (mm) SECT (mm) Design
1.000 60.334 0.603 100.1 0.000 6 0.0 1.500 o 150 Pipe/Conduit &
2.000 56.779 2.969 19.1 0.000 5 0.0 1.500 o 150 Pipe/Conduit &
1.001 75.976 2.250 33.8 0.000 11 0.0 1.500 o 150 Pipe/Conduit o
3.000 28.239 0.466 60.6 0.000 11 0.0 1.500 o 150 Pipe/Conduit &
1.002 46.479 1.343 34.6 0.000 5 0.0 1.500 o 150 Pipe/Conduit o
1.003 24.445 0.707 34.6 0.000 5 0.0 1.500 o 150 Pipe/Conduit g
1.004 31.403 0.9%08 34.6 0.000 0 0.0 1.500 o 150 Pipe/Conduit o
1.005 32.574 0.937 34.8 0.000 7 0.0 1.500 o 150 Pipe/Conduit o
1.006 17.710 0.131 135.0 0.000 2 0.0 1.500 o 150 Pipe/Conduit o
1.007 26.316 0.195 135.0 0.000 6 0.0 1.500 o 150 Pipe/Conduit o
Network Results Table
PN US/IL E Area L Base L Hse Add Flcw P.Dep P.Vel Vel Cap Flow
(m) (ha) Flow (1/s) (1/s) (mm) (m/s) (m/s) (1/s) (1/s)
1.000 114.507 0.000 0.0 6 0.0 14 0.32 0.88 15.5 0.3
2.000 116.873 0.000 0.0 5 0.0 9 0.54 2.01 35.5 0.2
1.001 113.904 0.000 0.0 22 0.0 20 0.71 1.51 26.7 1.0
3.000 112.120 0.000 0.0 11 0.0 17 0.47 1.13 19.9 0.5
1.002 111.654 0.000 0.0 38 0.0 26 0.84 1.49 26.4 1.8
1.003 110.311 0.000 0.0 43 0.0 28 0.87 1.49 26.4 2.0
1.004 109.604 0.000 0.0 43 0.0 28 0.87 1.49 26.4 2.0
1.005 108.696 0.000 0.0 50 0.0 30 0.91 1.49 26.3 2.3
1.006 107.759 0.000 0.0 52 0.0 43 0.57 0.75 13.3 2.4
1.007 107.628 0.000 0.0 58 0.0 46 0.59 0.75 13.3 2.7
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Barratt Homes Manchester

Page 1

4 Brindley Road
City Park

Manchester

M16 9HQ

Date 15/10/2019 16:28

File Chipping Lane 06.09.19.MDX

Designed by doyleco
Checked by

Micro Drainage

Network 2018.1.1
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k HYD DIA Section Type Auto
(mm) SECT (mm) Design
1.500 o 150 Pipe/Conduit of
1.500 o 150 Pipe/Conduit o
1.500 o 150 Pipe/Conduit o
1.500 o 150 Pipe/Conduit o
1.500 o 150 Pipe/Conduit &
1.500 o 150 Pipe/Conduit ug
1.500 o 150 Pipe/Conduit o
1.500 o 150 Pipe/Conduit o
1.500 o 225 Pipe/Conduit of
1.500 o 225 Pipe/Conduit o

Vel Cap Flow

(mm) (m/s) (m/s) (1/s) (1/s)

0 46 0.59 0.75 13.3 2.7
0 45 0.69 0.90 15.8 3.1
0 11 0.87 2.77 49.0 0.5
0 49 0.71 0.87 15.5 3.6
17 0.34 0.82 14.5 0.4

0 23 0.42 0.82 14.5 0.7
0 42 1.04 1.35 24.¢6 4.3
0 59 0.67 0.75 13.3 4.3
0 55 0.59 0.86 34.3 4.4
0 56 0.59 0.84 33.4 4.6

©1982-2018 Innovyze




Barratt Homes Manchester

Page 0

4 Brindley Road
City Park
Manchester Ml6 9HQ

Date 15/10/2019 16:29

File Chipping Lane 06.09.19.MDX

Designed by doyleco
Checked by

Micro Drainage

Network 2018.1.1

Manhole Schedules for Foul Network 3

MH MH MH MH MH Pipe Qut Pipes In
Name | CL. (m) |Depth| Connection |Diam.,L*W| PN Invert Diameter | PN Invert Diameter |Backdrop
(m) (rm) Level (m) (mm) Level (m) (om) (ram)
F301(116.135|1.628 |Open Manhole 1350 |1.000 114 .507 150
F302|118.523|1.650 |Open Manhole 1200 |2.000 116.873 150
F303|116.560|2.656 |Open Manhole 1800 |1.001 113.904 150 |1.000 113.904 150
2.000 113.904 150
F305|114.158|2.038 |Open Manhole 1200 |3.000 112.120 150
F306|113.928|2.274 |Open Manhole 1350 |1.002 111.654 150 |1.001 111.654 1550
3.000 111.654 1550
F307|112.317 |2.006 |Open Manhole 1200|1.003 110.311 150 |1.002 110.311 150
F308|111.461|1.857 |Open Manhole 1350 |1.004 109.604 150 |1.003 109.604 150
F309|111.705|3.009 |Open Manhole 1200 |1.005 108.696 150 |1.004 108.696 150
F310|111.341|3.582 |Open Manhole 1200 (|1.006 107.759 150 |1.005 107.759 150
F311|111.072|3.444 |Open Manhole 1350|1.007 107.628 150 |1.006 107.628 150
F312|110.592|3.159 |Open Manhole 1200|1.008 107.433 150 |1.007 107.433 150
F313|110.160|2.937 |Open Manhole 1200 |1.009 107.223 150 |1.008 107.223 150
F314|110.967 |1.650 |Open Manhole 1200|4.000 109.317 150
F315|109.998 |2.929 |Open Manhole 1200|1.010 107.06% 150 |1.008 107.069 150
4.000 107.069 150
F316|109.019|1.569 |Open Manhole 1350 |5.000 107.450 150
F317|109.714|2.524 |Open Manhole 1350 |5.001 107.190 150 |5.000 107.190 150
F318(109.577|2.599 |Open Manhole 1350 (1.011 106.978 150 |1.010 106.978 150
5.001 106.978 150
F319|107.205|1.684 |Open Manhole 1200 (1.012 105.521 150 |1.011 105.521 150
F320|107.189|1.933 |Open Manhole 1350|1.013 105.256 225 (1.012 105.331 10
F321|106.834|1.723 |Open Manhole 1200 |1.014 105.111 225|1.013 105.111 2p5
F23|106.952 ({1.982 |Open Manhole 1200 OUTFALL 1.014 104.970 2R5
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Phase 2 - Foul Water Network 1



Barratt Homes Manchester

Page 0

4 Brindley Road
City Park, Manchester
Cheshire M169HQ

Date 28/09/2021 10:26

File CHIPPING LANE 21.09.21.MDX

Designed by doyleco
Checked by

Innovyze

Network 2020.1.3

FOUL SEWERAGE DESIGN

Design Criteria for Foul Network 1

Pipe Sizes STANDARD Manhole Sizes STANDARD

Industrial Flow (l1/s/ha) 0.00 Add Flow / Climate Change (%) 0
Industrial Peak Flow Factor 0.00 Minimum Backdrop Helght (m) 0.200
Flow Per Person (l/per/day) 222.00 Maximum Backdrop Height (m) 1.500

Persons per House 3.00 Min Design Depth for Cptimisation (m) 1.200
Domestic (1/s/ha) 0.00 Min Vel for Auto Design only (m/s) 1.00
Domestic Peak Flow Factor 6.00 Min Slope for Optimisation (1:X) 500
Designed with Level Soffits
Network Design Table for Foul Network 1
PN Length Fall Slope Area Houses Base k HYD DIA Section Type Auto
(m) {m) (1:X) (ha) Flow (1/s8) (mm) SECT (mm) Design
1.000 22.412 0.252 88.9 0.000 4 0.0 1.500 o 150 Pipe/Conduit )
1.001 30.458 0.459 66.4 0.000 0 0.0 1.500 o 150 Pipe/Conduit o
1.002 6.126 0.086 71.2 0.000 4 0.0 1.500 o 150 Pipe/Conduit g
1.003 27.937 1.473 19.0 0.000 0 0.0 1.500 o 150 Pipe/Conduit o
1.004 22.606 0.167 135.0 0.000 0 0.0 1.500 o 150 Pipe/Conduit o
1.005 26.382 1.437 18.4 0.000 0 0.0 1.500 o 150 Pipe/Conduit o
1.006 7.840 0.093 84.3 0.000 12 0.0 1.500 o 150 Pipe/Conduit o
Network Results Table
PN US/IL E Area L Base I Hse Add Flcw P.Dep P.Vel Vel Cap Flow
{m) (ha) Flow (1/s) (1/s) (mm) (m/s) (m/s) (1/s) (1/s)
1.000 109.907 0.000 0.0 4 0.0 12 0.30 0.93 1l6.4 0.2
1.001 109.655 0.000 0.0 4 0.0 11 0.33 1.08 19.0 0.2
1.002 109.1%86 0.000 0.0 8 0.0 15 0.40 1.04 18.4 0.4
1.003 109.110 0.000 0.0 8 0.0 11 0.63 2.02 35.7 0.4
1.004 107.637 0.000 0.0 8 0.0 17 0.32 0.75 13.3 0.4
1.005 107.470 0.000 0.0 8 0.0 11 0.64 2.05 36.2 0.4
1.006 106.033 0.000 0.0 20 0.0 24 0.50 0.95 16.9 0.9
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Phase 2 - Foul Water Network 2



Barratt Homes Manchester

Page 0

4 Brindley Road
City Park, Manchester

Cheshire

M16SHQ

Date 28/09/2021 10:29

File CHIPPING LANE 21.09.21.MDX

Checked by

Innovyze

Network 2020.1.3

FOUL SEWERAGE DESIGN

Design Criteria for Foul Network 2

Pipe Sizes STANDARD Manhole Sizes STANDARD

Industrial Flow (l1/s/ha) 0.00 Add Flow / Climate Change (%) 0
Industrial Peak Flow Factor 0.00 Minimum Backdrop Helght (m) 0.200
Flow Per Person (l/per/day) 222.00 Maximum Backdrop Height (m) 1.500

Persons per House 3.00 Min Design Depth for Cptimisation (m) 1.200
Domestic (1/s/ha) 0.00 Min Vel for Auto Design only (m/s) 1.00
Domestic Peak Flow Factor 6.00 Min Slope for Optimisation (1:X) 500
Designed with Level Soffits
Network Design Table for Foul Network 2
PN Length Fall Slope Area Houses Base k HYD DIA Section Type Auto
(m) {m) (1:X) (ha) Flow (1/s) (mm) SECT (mm) Design
1.000 19.011 0.190 100.1 0.000 8 0.0 1.500 o 150 Pipe/Conduit )
1.001 17.079 0.127 134.5 0.000 0 0.0 1.500 o 150 Pipe/Conduit o
1.002 41.497 0.384 108.1 0.000 5 0.0 1.500 o 150 Pipe/Conduit g
2.000 23.674 0.69%96 34.0 0.000 3 0.0 1.500 o 150 Pipe/Conduit &
2.001 30.655 1.482 20.7 0.000 0 0.0 1.500 o 150 Pipe/Conduit o
1.003 33.461 0.903 37.1 0.000 5 0.0 1.500 o 150 Pipe/Conduit o
1.004 18.393 0.136 135.2 0.000 4 0.0 1.500 o 150 Pipe/Conduit o
1.005 19.269 0.143 134.7 0.000 3 0.0 1.500 o 150 Pipe/Conduit P
1.006 25.847 0.897 28.8 0.000 0 0.0 1.500 o 150 Pipe/Conduit t?
3.000 19.008 0.190 100.0 0.000 15 0.0 1.500 o 150 Pipe/Conduit )
Network Results Table
PN US/IL I Area L Base E Hse Add Flow P.Dep P.Vel Vel Cap Flow
(m) (ha) Flow (1/s) (1/s) (mm) (m/s) (m/s) (1/s) (1/s)
1.000 113.450 0.000 0.0 8 0.0 16 0.36 0.88 15.5 0.4
1.001 113.260 0.000 0.0 8 0.0 17 0.32 0.75 13.3 0.4
1.002 113.133 0.000 0.0 13 0.0 21 0.40 0.84 14.9 0.6
2.000 114.927 0.000 0.0 3 0.0 8 0.37 1.51 26.6 0.1
2.001 114.231 0.000 0.0 3 0.0 7 0.44 1.93 34.1 0.1
1.003 112.749 0.000 0.0 21 0.0 20 0.68 1.44 25.5 1.0
1.004 111.846 0.000 0.0 25 0.0 30 0.46 0.75 13.3 1.2
1.005 111.710 0.000 0.0 28 0.0 32 0.47 0.75 13.3 1.3
1.006 111.567 0.000 g.0 28 0.0 22 0.81 1.64 28B.9 1.3
3.000 110.860 0.000 0.0 15 0.0 22 0.43 0.88 15.5 0.7
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Barratt Homes Manchester Page 1

4 Brindley Road
City Park, Manchester
Cheshire M169HQ

Date 28/09/2021 10:29 Designed by - .

File CHIPPING LANE 21.09.21.MDX |Checked by

Innovyze Network 2020.1.3

Network Design Table for Foul Network 2

PN Length Fall Slope Area Houses Base k HYD DIA Section Type Auto
(m) {m) (1:X) (ha) Flow (1/s) (mm) SECT (mm) Design
1.007 35.335 0.262 134.9 0.000 0 0.0 1.500 o 150 Pipe/Conduit of
1.008 21.005 1.541 13.6 0.000 6 0.0 1.500 o 150 Pipe/Conduit ug
4.000 41.037 0.304 135.0 0.000 9 0.0 1.500 o 150 Pipe/Conduit i)
1.009 47.405 0.627 75.6 0.000 12 0.0 1.500 o 150 Pipe/Conduit of

Network R 1 Tabl

PN US/IL I Area L Base E Hse Add Flow P.Dep P.Vel Vel Cap Flow

(m) (ha) Flow (1/s) (1/8) (mm) (m/s) (m/s) (1/s) (1/s)
1.007 110.670 0.000 0.0 43 0.0 39 0.54 0.75 13.3 2.0
1.008 110.408 0.000 0.0 49 0.0 24 1.25 2.38 42.1 2.3
4,000 109.171 0.000 0.0 9 0.0 18 0.33 0.75 13.3 0.4
1.009 108.867 0.000 0.0 70 0.0 43 0.76 1.01 17.8 3.2
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Barratt Homes Manchester

Page 0

4 Brindley Road
City Park, Manchester
Cheshire M169HQ

Date 28/09/2021 10:30
File CHIPPING LANE 21.09.21.MDX

Designed by
Checked by

B

Innovyze

Network 2020.1.3

Manhole Schedules for Foul Network 2

MH MH MH MH ME Pipe Out Pipes In
Name | CL. (m) |Depth| Connection |Diam.,L*W| PN Invert Diameter | PN Invert Diameter |Backdrop
(m) (mm) Level (m) (mm) Level (m) (mm) (mm)
F201|116.004|2.554 |Open Manhole 1200|1.000 113.450 150
F202|115.678|2.418 |Open Manhole 1200|1.001 113.260 150 |1.000 113.260 150
F203|115.449|2.316 |Open Manhole 1200 |1.002 113.133 150 |1.001 113.133 150
F204|116.727|1.800 |Open Manhole 1200 |2.000 114.927 150
F205|116.037|1.806 |Open Manhole 1200 (|2.001 114.231 150 |2.000 114.231 150
F206|115.110|2.361 |Open Manhole 1350 (1.003 112,749 150 (1.002 112.749 1|50
2.001 112.749 150
F207(114.027 |2.181 |Open Manhole 1200 (1.004 111.846 150 |1.003 111.846 1550
F208|113.592|1.882 |Open Manhole 1350 |1.005 111.710 150 |1.004 111.710 150
F209|113.,271|1.704 |Open Manhole 1200 |1.006 111.567 150 |1.005 111.567 150
F210|113.209|2.349 |Open Manhole 1200 |3.000 110.860 150
F211|112.960|2.230 |Open Manhole 1350 |1.007 110.670 150 |1.006 110.670 150
3.000 110.670 150
F212|112.258|1.850 |Open Manhole 1200 |1.008 110.408 150 |1.007 110.408 150
F213|110.962|1.7%1 |Open Manhole 1200 |4.000 109.171 150
F214|111.576|2.709 |Open Manhole 1350 |1.009 108.867 150 |1.008 108.867 150
4.000 108.867 150
F20|109.898 |1.658 |Open Manhole 1200 OUTFALL 1.00¢9 108.240 150
MH Manhole Manhole Intersection Intersection Manhcle Layout
Name Easting Northing Easting Northing Access (North)
(m} () (m) (m)
F201 360511.445 437892.161 360511.445 4378382.161 Required
F202 360496.874 437879.950 360496.874 437879.950 Required
F203 360487.084 437865.949 360487.094 437865.949 Required
F204 360525.779 437821.377 360525.779 437821.377 Required
F205 360502.279 437818.513 360502.279 437818.513 Required
F206 360472.818 437826.985 360472.818 437826.985 Required
©1982-2020 Innovyze




Barratt Homes Manchester Page 1

4 Brindley Road
City Park, Manchester
Cheshire M169HQ

Date 28/09/2021 10:30 Designed by-
File CHIPPING LANE 21.,09.21.MDX |Checked by

Innovyze Network 2020.1.3

Manhole Schedules for Foul Network 2

MH Manhole Manhole Intersection Intersection Manhole Layout

Name Easting Northing Easting Northing Access (North)

(m} (m) (m) (m)

F207 360440.629 437836.123 360440.629 437836.123 Required

F208 360428.727 437850.145 360428.727 437850.145 Required

F209 360424.604 437868.968 360424.604 437868.968 Required

F210 360429.710 437904.575 360429.710 437904.575 Required

F211 360414.742 437892.859 360414.742 437892.859 Required

F212 360379.412 437883.476 360379.412 437893.476 Required

F213 360339.489 437866.868 360339.489 437866.868 Required

F214 360360.317 437902.228 360360.317 437902.228 Required

F20 360321.419 437929.324 No Entry
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Industrial Flow (l1/s/ha)
Industrial Peak Flow Factor
Flow Per Person (l/per/day) 22
Persons per House
Domestic (1/s/ha)
Domestic Peak Flow Factor

FOUL SEWERAGE DESIGN

Design Criteria for Foul Network 3

Pipe Sizes STANDARD Manhole Sizes STANDARD

Designed with Level Soffits

0.00 Add Flow / Climate Change (%)
0.00 Minimum Backdrop Helght (m)
2.00 Maximum Backdrop Height (m)
3.00 Min Design Depth for Optimisaticn (m)
0.00 Min Vel for Auto Design only (m/s)
6.00 Min Slope for Optimisation (1:X)

0.200
1.500
1.200
1.00
500

1.000

2.000

1.001

3.000

.002
.003
.004
.005
.006
.007

e

e S S S

Network Design Table for Foul Network 3

Length Fall Slope Area Houses Base k HYD DIA Section Type Auto
(m) {m) (1:X) (ha) Flow (1/s) (mm) SECT (mm) Design
60.334 0.603 100.1 0.000 7 0.0 1.500 o 150 Pipe/Conduit &
56.779 2.96% 19.1 0.000 6 0.0 1.500 o 150 Pipe/Conduit &
75.976 2.250 33.8 0.000 12 0.0 1.500 o 150 Pipe/Conduit o
28.239 0.466 ©60.6 0.000 13 0.0 1.500 o 150 Pipe/Conduit i
46.479 1.343 34.6 0.000 5 0.0 1.500 o 150 Pipe/Conduit o
24,445 0.707 34.6 0.000 6 0.0 1.500 o 150 Pipe/Conduit o
31.403 0.%08 34.6 0.000 0 0.0 1.500 o 150 Pipe/Conduit g
32.574 0.937 34.8 0.000 2 0.0 1.500 o 150 Pipe/Conduit o
17.710 0.131 135.2 0.000 7 0.0 1.500 o 150 Pipe/Conduit o
26.316 0.195 135.0 0.000 3 0.0 1.500 o 150 Pipe/Conduit o
Network Results Table
PN US/IL I Area L Base E Hse Add Flow P.Dep P.Vel Vel Cap Flow
(m) (ha) Flow (1/s) (1/s) (mm) (m/s) (m/s) (1/s) (1/s)
.000 114.507 0.000 0.0 7 0.0 15 0.34 0.88 15.5 0.3
.000 116.873 0.000 0.0 6 0.0 10 0.57 2.01 35.5 0.3
.001 113.904 0.0060 0.0 25 0.0 22 0.74 1.51 26.7 1.2
.000 112.120 0.000 0.0 13 0.0 18 0.49 1.13 19.9 0.6
.002 111.654 0.000 0.0 43 0.0 28 0.87 1.49 26.4 2.0
.003 110.311 0.000 0.0 49 0.0 30 0.91 1.49 26.4 2.3
.004 109.604 0.000 0.0 49 0.0 30 0.91 1.49 26.4 2.3
.005 108.696 0.000 0.0 51 0.0 31 0.92 1.49 26.3 2.4
.006 107.759 0.000 0.0 58 0.0 46 0.59 0.75 13.3 2.7
.007 107.628 0.000 g.0 61 0.0 47 0.60 0.75 13.3 2.8
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Network Design Table for Foul Network 3

PN Length Fall Slope Area Houses Base k HYD DIA Section Type

(m) {m) (1:X) (ha)

1.008 28.432 0.211 134.7 0.000
1.009 14.716 0.154 95.6 0.000

4.000 22.656 2.248 10.1 0.000

1.010 9.126 0.091 100.3 0.000

5.000 29.446 0.260 113.3 0.000
5.001 23.998 0.213 112.7 0.000
1.011 57.766 1.457 39.6 0.000
1.012 25.668 0.190 135.1 0.000
1.013 25.667 0.145 177.0 0.000
1.014 26.24% 0.141 186.2 0.000

Flow (1/s8) (mm) SECT

0 0.0 1.500 o]
9 0.0 1.500 o
15 0.0 1.500 o]
0 0.0 1.500 Q
8 0.0 1.500 o
8 0.0 1.500 Q
0 0.0 1.500 o]
0 0.0 1.500 o
3 0.0 1.500 o
4 0.0 1.500 Q

Network Results Table

PN US/IL I Area I Base

{m) (ha) Flow (l/s
1.008 107.433 0.000 0.
1.009 107.222 0.000 0.
4.000 109.317 0.000 0.
1.010 107.068 0.000 0.
5.000 107.450 0.000 0.
5.001 107.180 0.000 0.
1.011 106.977 0.000 0.
1.012 105.520 0.000 0.
1.013 105.255 0.000 0.
1.014 105.110 0.000 g.

)

[ ]

oo oC

I Hse Add Flcw P.Dep P.Vel

(1/3) (mm) (m/s)

61 0.0 47 0.
70 0.0 46 O
15 0.0 13 0.
85 0.0 52 0

8 0.0 17 0
16 0.0 23 0
101 0.0 44 1
101 0.0 61 O
104 0.0 57 0
108 0.0 58 @

Auto
(ram) Design
150 Pipe/Conduit of
150 Pipe/Conduit o
150 Pipe/Conduit 5
150 Pipe/Conduit of
150 Pipe/Conduit o)
150 Pipe/Conduit ol
150 Pipe/Conduit of
150 Pipe/Conduit o
225 Pipe/Conduit oF
225 Pipe/Conduit ug
Vel Cap Flow
(m/8) (1/8) (1/s)
60 0.75 13.3 2.8
.70 0.90 15.8 3.2
96 2.77 49.0 0.7
.73 0.87 15.5 3.9
.34 0.82 14.5 0.4
.42 0.82 14.6 0.7
.07 1.39 24.6 4.7
.69 0.75 13.3 4.7
.61 0.86 34.3 4.8
.60 0.84 33.4 5.0
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Manhole Schedules for Foul Network 3

MH MH MH MH ME Pipe Out Pipes In
Name | CL. (m) |Depth| Connection |Diam.,L*W| PN Invert Diameter PN Invert Diameter Backdrop
(m) (mm) Level (m) {zm) Level (m) (mm) (mm)
F301|116.381|1.874 |Open Manhole 1350 |1.000 114.507 150
F302|118.700|1.827 |Open Manhole 1200 |2.000 116.873 150
F303|116.825|2.921 |Open Manhole 1800 |1.001 113.904 150 |1.000 113.904 150
2.000 113.904 150
F305|114.524|2.404 |Open Manhole 1200|3.000 112.12Q0 150
F306|114.309|2.655 |0Open Manhole 1350 |1.002 111.654 150 (1.001 111.654 1|50
3.000 111.654 1/50
F307(112.576 |2.265 |Open Manhole 1200(1.003 110.311 150 |1.002 110.311 1550
F308|111.640|2.036 |Open Manhole 1350 |1.004 109.604 150 |1.003 109.604 150
F309|111.857|3.161 |Open Manhole 1200 |1.005 108.696 150 |1.004 108.696 150
F310|111.492|3.733 |Open Manhole 1200 |1.006 107.759 150 |1.005 107.759 1550
F311|111.216|3.588 |Open Manhole 1350 |1.007 107.628 150 |1.006 107.628 150
F312|110.710|3.277 |Open Manhole 1200 |1.008 107.433 150 |1.007 107.433 150
F313|110.267 |3.045 |Open Manhole 1200 |1.009 107.222 150 |1.008 107.222 150
F314|111.086|1.769 |Open Manhole 1200 |4.000 109.317 150
F315|110.112 | 3.044 |Open Manhole 1200 |1.010 107.068 150 |1.008 107.068 150
4.000 107.069 150 1
F316|109.169|1.719 |Open Manhole 1350 |5.000 107.450 150
F317|109.853|2.663 |Open Manhole 1350 |5.001 107.1%0 150 |5.000 107.190 150
F318|109.682|2.705 |Open Manhole 1350 |1.011 106.977 150 |1.010 106.977 150
5.001 106.977 150
F319|107.323|1.803 |Open Manhole 1200 (|1.012 105.520 150 |1.011 105.520 150
F320|107.336|2.081 |Open Manhole 1350 (1.013 105.255 225|1.012 105.330 150
F321|106.984|1.874 |Open Manhole 1200 |1.014 105.110 225(1.013 105.110 225
F23|106.952 (1.983 |Open Manhole 1200 OUTFALL 1.014 104.969 2R5
MH Manhole Manhole Intersection Intersection Manhole Layout
Name Easting Northing Easting Northing Access (North)
(m) (m) (m) (m)
F301 360534.166 4373508.238 360534.166 437908.238 Required
F302 360616.360 437898.323 360616.360 437898.323 Required
F303 360582.715 437944.060 360582.715 437944.060 Required
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Manhole Schedules for Foul Network 3
MH Manhole Manhole Intersection Intersection Manhole Layout
Name Easting Northing Easting Northing Access (North)
(m) (m) (m) (m)
F305 360514.79%4 437988,492 360514,794 437988.492 Required
F306 360537.578 438005.175 360537.578 438005.175 Required
F307 360510.027 438042.608 360510.027 438042.608 Required
F308 360495.925 438062.576 360495,925 438062.576 Required
F309 360469.391 438045.780 360469.391 438045.780 Required
F310 360441.868 438028.358 360441.868 438028.358 Required
F311 360424.802 438023.626 360424.802 438023.626 Required
F312 360399.443 438016.594 360399.443 438016.594 Required
F313 360374.69% 438002.590 360374.699 438002.590 Required
F314 360381.771 437977.818 360381.771 437977.818 Required
F315 360364.270 437992.207 360364.270 437992.207 Required
F316 360314.887 437%966.073 360314.887 437966.073 Required
F317 360339.658 437981.726 360339.658 437981.726 Required
F318 360357.194 437997.970 360357.194 437997.970 Required
F319 360319.984 438042.155 360319.984 438042.155 Required
©1982-2020 Innovyze




Barratt Homes Manchester

Page 2

4 Brindley Road
City Park, Manchester
Cheshire M169HQ

Date 28/09/2021 10:33

File CHIPPING LANE 21.09.21.MDX |Checked by

Innovyze Network 2020.1.3
Manhole Schedules for Foul Network 3
MH Manhole Manhole Intersection Intersection Manhole Layout
Name Easting Northing Easting Northing Access (North)
(m} (m) (m) (m)
F320 360299,350 438026.888 360299.350 438026.888 Required
F321 360278.717 438011.621 360278.717 438011.621 Required
F23 360259.016 437994.275 No Entry
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